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ABSTRACT 


One  of  the  primary  responsibilities  of  technical  training  plann¬ 
ing  whether  it  is  conducted  for  a  single  program  or  on  a  provincial 
basis  for  a  number  of  institutions,  is  to  make  suggestions  for  the 
future  allocation  of  human  and  financial  resources  for  training.  In 
order  to  arrive  at  an  intelligent  and  informed  decision  about  the  costs 
of  training,  it  becomes  advantageous  to  assess  many  of  the  alternative 
methods  or  systems  of  training  which  may  provide  ths  singular  most 
cost-beneficial  course  of  action. 

The  findings  of  this  study  provide  the  cos t-of- training  data  on 
Aircraft  Maintenance  Engineers  at  the  Southern  Alberta  Institute  of 
Technology  and  three  company-training  schemes  in  the  United  Kingdom. 
This  cost-of-traini ng  information  provided  the  basis  for  a  cost-com¬ 
parative  study  between  industry-funded  and  traditional  publicly  funded 
programs  of  training.  The  value  of  such  a  cost  comparison  and  analysis 
lies  in  its  usefulness  as  an  information  tool  by  the  decision-makers 
who  are  charged  with  reviewing,  assessing,  and  improving  Aircraft 
Maintenance  Engineer  programs  in  Alberta. 

In  addition,  the  description  of  an  alternative  system  of  financ¬ 
ing  Aircraft  Maintenance  Engineer  training  was  presented  (i.e.  the 
Industry  Training  Boards)  in  the  study  in  order  to  provide  a  working 
and  viable  financial  alternative  training  strategy  to  the  system  of 
public  funding  of  Aircraft  Maintenance  Engineer  training  presently 
employed  in  Alberta. 
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CHAPTER  I 

INTRODUCTION  AND  OVERVIEW  OF  THE  STUDY 
I.  INTRODUCTION 

Expenditures  on  post-secondary  training  in  Canada  have  increased 
since  World  War  II.  This  increase  in  the  funds  required  for  training 
purposes  has  been  due,  in  part,  to  world-wide  monetary  inflation  and 
currency  fluctuations.  As  a  result,  the  costs  of  materials,  machinery, 
equipment,  and  labor  have  risen.  Paralleling  these  rising  expenses  has 
been  the  large  number  of  youth  requiring  increased  training  opportuni¬ 
ties  in  order  to  compete  successfully  in  the  changing  labor  market. 

This  transition  of  labor  markets'  requirements  relates  to  the 
period  following  World  War  II  when  vast  quantities  of  new  knowledge 
were  realized.  From  these  discoveries  developed  numerous  and  complex 
technologies  which  industry  was  quick  to  adapt  for  its  own  uses.  This 
adaptation  has  increased  the  complexity  of  many  industrial  processes 
to  the  point  where  it  became  necessary  to  have  a  more  highly  trained 
and  specialized  work  force.  However,  the  funds  required  to  achieve 
this  higher  level  of  training  and  educational  sophistication  were  not 
without  limit.  The  tax-paying  public,  who  would  bear  a  large  portion 
of  this  financial  burden,  began  to  question  the  allocation  of  these 
large  amounts  of  money.  Guy  (1971:1)  quotes  Wells  as  saying: 

"Rising  costs  of  education  and  of  all  aspects  of 
government  are  creating  concern  among  tax-payers.... 

It  is  clearly  becoming  more  necessary  to  assure  the  ^ 
judicious  use  of  tax  funds  for  educational  purposes." 


Guy,  J.Y.A.  A  Unit  Cost  of  the  Saskatchewan  Comprehensive  High 

Schools.  Ph.D.  Thesis,  Department  of  Education  Administration, 
University  of  Alberta,  1971. 


3i 


. 


. 


2 


(In  the  Province  of  Alberta,  the  increases  in  the  financial  require¬ 
ments  of  all  sectors  of  the  educational  system,  with  special  consider¬ 
ation  shown  to  the  technical  training  institutions,  are  evidenced  by 
the  Annual  Reports  of  the  Alberta  Department  of  Advanced  Education 
and  Manpower. ) 

The  growing  concern  of  the  tax-paying  public,  with  their  in¬ 
creasing  awareness  of  rising  educational  and  training  expenditures,  has 
prompted  research  into  alternative  methods  of  financing  training  pro¬ 
grams. 

An  alternative  to  the  growth  in  the  expenditures  on  training  pro¬ 
grams,  particularly  Aircraft  Maintenance  Engineering  technology,  may  be 
that  the  industry  which  directly  benefits  from  the  use  of  these  trained 
technicians  -  in  this  case  the  aerospace  industry  -  should  assume  more 
of  the  financial  and  training  responsibilities.  In  the  United  Kingdom, 
such  a  system  of  cooperation  in  training  between  the  aerospace  industry 
and  government  is  presently  in  existence.  It  is  known  as  the  Air 
Transport  and  Travel  Industry  Training  Board. 

If  the  British  experience  of  funding  Aircraft  Maintenance  Engin¬ 
eer  training  by  an  Industry  Training  Board  does  present  a  more  effect¬ 
ive  financial  alternative  than  the  Alberta  technical  school  system, 
then  this  industrial  involvement  in  training  should  be  further  explored. 


II.  OBJECT  OF  THE  STUDY 


The  object  of  this  study  was  to  determine  if  it  was  more  or  less 
costly  to  train  Aircraft  Maintenance  Engineers  in  the  United  Kingdom 
(financed  by  industry),  or  at  the  Southern  Alberta  Institute  of  Tech- 
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nology  (publicly  funded). 

In  order  to  ascertain  these  costs  of  training,  the  following 
steps  had  to  be  taken: 

1)  To  determine  how  the  programs  for  training  Aircraft 
Maintenance  Engineers  were  developed  in  the  United 
Kingdom  and  in  Alberta. 

2)  To  gather  costs  of  training  an  Aircraft  Maintenance 
Engineer  by  the  Alberta  system  of  public  funding  (Southern 
Alberta  Institute  of  Technology). 

3)  To  gather  the  costs  of  training  Aircraft  Maintenance 
Engineers  by  representative  companies  coming  under  the 
jurisdiction  of  the  British  Air  Transport  and  Travel 
Industry  Training  Board. 

4)  To  compare  the  costs  incurred  in  training  an  Aircraft 
Maintenance  Engineer  in  a  publicly  funded  system 
(Alberta,  Canada)  and  in  an  industry-financed  system 
(United  Kingdom),  and  to  determine  any  cost  differences. 

With  the  results  from  the  data,  an  attempt  was  made  to  answer  the 
question,  "Is  the  system  of  post-secondary  technical  training  of 
Aircraft  Maintenance  Engineers  in  Alberta  the  most  efficient  method  of 
training  (financially),  or  is  there  greater  financial  merit  in  training 
by  industry?" 


III.  REASONS  FOR  SELECTION  OF  THE  AEROSPACE  INDUSTRY 

The  choice  of  the  aerospace  industry  and  the  training  of  its 
maintenance  engineers  was  made  because  the  industry  is  technically 
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dynamic.  That  is  to  say,  the  aerospace  industry  has  constantly  adapted 
new  technological  advances  to  their  aircraft  design  and  performance. 

Many  technological  challenges  are  present  in  any  transportation  vehicle; 
however,  the  modern  aircraft  epitomizes  many  of  the  latest  state-of-the- 
art  accomplishments  in  design,  drafting,  metallurgy,  propulsion,  and 
electrical  and  hydraulic  systems. 

To  organize  this  multitude  of  technologies,  to  gather  the  necess¬ 
ary  personnel,  to  manufacture  components,  and  then  to  assemble  them  in¬ 
to  an  aircraft  is  a  gigantic  industrial  undertaking.  Industrial  efforts 
of  this  nature  require  that  close  liaison  be  established  between  the 
industry  and  government  departments  of  transportation.  Such  a  liaison 
assures  that  the  aircraft  will  be  operationally  safe,  and  this  require¬ 
ment  demands  that  those  who  service  and  maintain  the  vehicle  are  highly 
trained  and  licensed. 

The  level  of  proficiency  required  for  licensed  aircraft  mainten¬ 
ance  personnel  in  Canada  remains  very  high.  (See  Personnel  Licensing 
Handbook,  Volume  2,  Part  I,  Chapter  VIII,  Air  Regulations,  Department 
of  Transportation,  Civil  Aviation  Branch,  Ottawa,  Ontario,  Canada.) 

Also,  the  numbers  of  and  demand  for  the  Aircraft  Maintenance 
Engineer  may  be  broadly  representative  of  a  situation  where  shortages 
of  skilled  manpower  may  exist.  This  situation  is  now  becoming  evident 
in  the  United  Kingdom,  United  States,  and  Canada,  who  all  may  soon  be 
confronted  with  a  shortage  of  licensed  maintenance  engineers. 

In  the  United  States,  a  National  Business  Aircraft  Association 
official  has  said: 

"Shortages  of  mechanics,  rather  than  pilots,  is 
seen  as  a  more  acute  problem  in  the  future.  Estimates 
are  that  the  general  aviation  industry  (U.S.)  requires 
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7,000  new  mechanics  a  year  to  compensate  for  growth  and 
requirements  and  currently  there  are  5,000  students  in 
all  of  the  Federal  Aviation  Administration  schools. 

This  leaves  us  (general  aviation)  22  percent  short  of 
mechanics  now,  and  7,000  short  in  1983."  2 

Commuter  airline  companies  are  also  facing  the  same  shortages  of 
skilled  mechanics  for  their  maintenance  operations.  As  one  commuter 
airline  president  said: 

"We  can  train  a  person  to  become  a  competent  co¬ 
pilot  in  less  than  a  year,  but  it  takes  four  years 
to  train  a  good  mechanic,  and  the  entire  commuter 
industry  is  hunting  for  mechanics."  3 

In  the  United  Kingdom  the  situation  is  similar  and  the  projected 
shortage  of  Aircraft  Maintenance  Engineers  has  prompted  a  study  to  be 
undertaken  by  the  British  Air  Transport  and  Travel  Industry  Training 
Board.  This  study  projects  the  numbers  of  aircraft  maintenance 
personnel  required  in  the  United  Kingdom  by  the  early  1980's.  (See 
Appendix  A.) 

In  Canada  it  would  also  seem  reasonable  to  assume  that  the 
Canadian  aviation  industry  may  be  confronted  with  a  similar  problem 
regarding  shortages  of  Aircraft  Maintenance  Engineers. 


IV.  DEFINITION  OF  TERMS 

1.  Technical  -  pertaining  to  a  specialized  knowledge  or  skill,  es¬ 

pecially  to  a  mechanical  or  scientific  knowledge  of  skill. 

2.  Training  -  refers  to  the  rendering  of  skills,  proficiency,  or 

qualifications  by  systematic  instruction. 

p 

Air  Maintenance  Foundation  Newsletter,  August,  1978 
3  Aviation  Week  and  Space  Technology,  September,  1978. 
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Technical  Training  -  instruction  in  a  technical  trade  or  vocation. 

4.  Technician  -  refers  to  a  person  who: 

(a)  is  trained  or  skilled  in  the  technicalities  of  a  trade  or 
vocation; 

(b)  is  trained  to  understand  the  design  factors  and  limitations 
of  manufactured  products  utilizing  a  wide  range  of 
materials;  and, 

(c)  has  the  ability  to  analyze  problems. 

5.  Aircraft  Maintenance  Engineer  -  a  person  trained  and  licensed  to 

service,  repair,  and  overhaul  aircraft  or  their  components. 

6.  Cost  -  the  price  paid  to  acquire,  produce,  accomplish,  or  maintain 

anything;  outlay  or  expenditure  of  money. 

7.  Cost  Analysis  -  the  separation  of  an  entity  into  its  constituent 

cost  elements . 

8.  Cost  Benefit  Analysis  -  an  examination  of  the  comparison  of  all 

the  financial  and  relevent  resources  (dollar  value)  required 
to  achieve  an  objective  with  the  probable  benefits  (dollar 
value  of  results),  in  order  to  aid  in  managerial  decisions 
as  to  the  desirability  of  initiating  or  continuing  a  program. 

9.  Cost  Effectiveness  Analysis  -  a  comparison  of  the  resources  re¬ 

quired  (predicted  cost)  for  an  output  of  feasible  alterna¬ 
tive  strategies  for  the  achievement  of  a  program,  in  order 
to  aid  management  to  select  the  better  strategy  for  either 
increased  production  for  a  set  cost,  or  for  the  achievement 
of  a  set  level  of  production  for  the  least  cost  under 
differing  conditions. 

10.  Instructional  Cost  -  limited  to  designating  training  program  ex- 
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penditures,  i.e.  direct  and  indirect  instructional  costs. 

11.  Direct  Instructional  Cost  -  that  portion  of  the  instructor's 

salary  that  is  allocated  to  the  scheduled  teaching  of 
assigned  classes  of  students. 

12.  Indirect  Instructional  Costs  -  all  other  costs  exclusive  from 

direct  instructional  costs,  i.e.  supplies,  clerical 
assi stance. 

13.  Costing  Categories  - 

(a)  Personnel  Costs  -  all  costs  pertaining  to  staffing, 
including  any  bonuses  and  commissions. 

(b)  Production  Costs  -  materials  and  machines  which  may  be 
used  wholly  or  in  part  for  training  purposes. 

(c)  Administration  Costs  -  all  costs  required  in  the  management 
of  a  training  program. 

(d)  Materials  -  cost  of  purchasing  materials  and  the  handling, 
shipping,  and  storage  costs  involved. 

14.  Training  Department  -  the  identification  of  the  number  of  depart¬ 

ment  members  whose  primary  function  is  to  train  personnel. 
These  functions  include: 

i)  recruitment  and  selection  of  staff 

ii)  establishing  training  needs 

iii)  designing  courses 

iv)  arranging  courses 

v)  running  courses 

vi )  servicing  courses 

vii)  assessment  of  training 

viii)  general  management. 
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V.  DELIMITATIONS  OF  THE  STUDY 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


Costs  of  training  were  confined  to  only  those  industries  in  the 
United  Kingdom  which  offered  Aircraft  Maintenance  Engineer 
training. 

Only  those  industries  which  offered  Aircraft  Maintenance  Engineer 
training  in  the  greater  London  area  were  considered  in  order 
to  offer  reasonably  long  research  interviews  and  possible 
re-visits. 

Time  allowance  for  the  direct  interview  of  the  subjects  concerned 
was  confined  to  a  period  of  34  days  in  the  United  Kingdom 
which  constituted  the  time  during  which  the  research  could 
take  place. 

Only  those  industries  which  came  under  the  jurisdiction  of  the  Air 
Transport  and  Travel  Industry  Training  Board  would  qualify 
as  researchable. 

Only  those  industries  which  replied  positively  to  the  request  for 
cooperation  and  assistance  were  approached  for  cost  data. 

Three  of  those  British  industries  replying  positively  were  chosen 
in  order  to  narrow  the  study  to  an  operable  size.  (British 
Airways,  British  Caledonian,  and  Airline  Engineering  Limited 
train  70  percent  of  the  Aircraft  Maintenance  Engineers  in 
the  United  Kingdom.) 

The  Southern  Alberta  Institute  of  Technology  alone  was  considered, 
as  it  is  the  only  technical  institution  in  Alberta  which 
offers  Aircraft  Maintenance  Engineer  training. 
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VI.  LIMITATIONS  OF  THE  STUDY 


1. 


2. 


Any  detailed  inspection  of  the  costs  of  training  were  limited  by 
the  following  factors: 

(a)  Contact:  there  was  difficulty  in  obtaining  interviews  with 
those  officials  who  were  in  the  position  to  have  access  to 
the  cost  information. 

(b)  Reticence:  there  was  reluctance  on  the  part  of  some  official 
company  spokesmen  to  divulge  or  fully  explain  any  pertinent 
costs. 

(c)  Circumstance:  many  of  the  needed  cost  figures  were  not 
available  and  had  to  be  estimated  by  company  officials. 

(d)  Formula:  much  of  the  cost  information  was  not  expressed  in 
a  form  which  could  be  easily  understood  and  translated. 

(e)  Time:  many  of  the  company  officials  could  not  give  as  much 
time  to  the  interviews  as  was  needed  for  a  fully  accurate 
coverage  of  the  data. 

(f)  Accuracy:  not  all  the  cost  data  could  be  accepted  as  being 
completely  accurate. 

There  could  be  no  strict  accounting  formula  used  for  obtaining  the 
exact  cost  of  training  because  of  certain  confounding 
variables  found  in  the  Aircraft  Maintenance  Engineer  program 
of  studies : 

(a)  courses  differed  in  length  of  study,  course  content,  amount 
of  instruction,  and  quality  of  instruction; 

(b)  divided  classes,  length  of  training  year,  work  release,  and 
accelerated  teaching  methods  made  the  courses  different;  and 
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(c)  personnel  and  trainees'  salaries  differed  from  industry 
to  industry. 

3.  Trainees  in  the  United  Kingdom  were  paid  a  salary,  and  students 

at  the  Southern  Alberta  Institute  of  Technology  pay 
their  own  expenses.  Ttiis  salary  variable  increased 
the  cost  of  training  for  those  industries  in  the 
United  Kingdom. 

4.  Research  and  development  costs  were  difficult  to  derive  from  the 

general  cost  figures. 

5.  Capital  investments  and  costs  of  buildings  were  considered  to  be 

a  non-issue  in  this  study,  and  amortization  levels  on  train¬ 
ing  equipment  were  not  considered. 

6.  Costs  of  material,  equipment,  and  facilities  change  rapidly  and 

are  difficult  to  approximate  in  a  small  time-frame. 

7.  Currency  and  therefore  costs  fluctuate  very  rapidly  between  the 

United  Kingdom  and  Canada. 

8.  Inflation  rates  and  the  costs  of  living  differ  between  the 

United  Kingdom  and  Canada. 

9.  Trainee  intake  into  the  institutions  and  industries  changes  from 

year  to  year. 

10.  Only  limited  sources  of  research  material  were  available  on  the 
costs  of  training  Aircraft  Maintenance  Engineers,  both  in 
the  United  Kingdom  and  in  Canada. 
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VII.  ASSUMPTIONS  OF  THE  STUDY 

It  was  assumed  that: 

1.  The  cost  data  supplied  by  the  institutions  and  industries  was  ob¬ 

tained  from  figures  compiled  during  the  1978  calendar  year. 

2.  The  age,  education,  general  health,  and  intelligence  of  the 

trainees  were  similar  in  both  countries. 

3.  The  levels  of  technical  training  found  in  Alberta  and  in  the 

United  Kingdom  were  approximately  the  same. 

4.  The  cost  accounting  procedures  employed  by  the  various  industries 

were  similar. 

5.  Factors  such  as  taxation,  utilities,  etc.  were  considered  approx¬ 

imately  equal  -  e.g.  climate  (increased  heating  -  cost  of 
oil  and  electricity). 

6.  Tuition  monies  paid  by  the  trainees  would  not  contribute  signifi¬ 

cantly  to  lowering  the  total  costs  of  training. 

7.  Costs  of  living  and  rates  of  inflation  were  considered  to  be 

roughly  the  same. 

8.  The  Canadian  designation  of  Aircraft  Maintenance  Engineer  and  the 

British  designations  of  Aircraft  Maintenance  Technician  and 
Aircraft  Maintenance  Craftsman  perform  the  same  tasks  of 
repair  and  maintenance  of  aircraft  and  are  assumed  in  this 
study  to  be  approximately  equivalent. 

9.  The  results  obtained  by  the  study  of  the  training  in  the  aerospace 

industry  could  be  applicable  to  other  technical  training 


areas. 


12 


VIII.  IMPORTANCE  OF  THE  STUDY 

A  need  for  a  cost-comparative  study  of  this  nature  within  Air¬ 
craft  Maintenance  Engineer  training  was  required  to: 

1.  Counteract  a  situation  in  Canada  where  a  large  emphasis  has  been 

placed  on  the  United  States'  experience  in  technical  training 
(Aircraft  Maintenance  Engineer),  while  the  European  exper¬ 
ience  in  technical  training  (United  Kingdom)  has  not  been 
fully  explored  in  terms  of  financial  costs  of  training 
Aircraft  Maintenance  Engineers. 

2.  Suggest  that  the  aerospace  industry  assume  a  greater  financial 

share  of  the  actual  costs  of  training  Aircraft  Maintenance 
Engineers.  The  reason  for  this  is  that  it  (the  aerospace 
industry)  directly  benefits  financially  from  the  employment 
of  the  product  (Aircraft  Maintenance  Engineers)  of  the 
technical  institutions. 

3.  Illustrate,  by  means  of  cost  comparison,  that  the  training  of 

Aircraft  Maintenance  Engineers  within  industry  is  possibly 
a  more  financi ally-efficient  system  of  training  than  air¬ 
craft  maintenance  training  funded  by  the  public  sector. 

4.  Suggest  that  government  and  industry  should  be  in  closer  liaison 

with  regard  to  technical  training.  This  cooperative  effort 
would  possibly  allow  for  a  more  financially  efficient  and 
accelerated  upgrading  of  technical  skills  and  hasten  the 
accommodation  of  technological  change. 

5.  Given  a  predicted  shortage  of  trained  Aircraft  Maintenance 

Engineers  in  the  United  Kingdom  and  the  United  States,  a 
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suggestion  can  be  made  that  the  Alberta  technical  institu¬ 
tions  involved  in  such  training  prepare  for  a  possible 
shortage  of  trained  personnel  which  would  be  greater  than 
their  present  physical  and  financial  capabilities  could  meet. 
This  need  for  an  expanded  program  could  be  achieved  by  an 
alternative  system  of  funding  and  training  presently  func¬ 
tioning  in  the  United  Kingdom  (The  Air  Transport  and  Travel 
Industry  Training  Board. 

IX.  SUMMARY  OF  CHAPTER  I 

Good  financial  management  and  planning  result  when  the  adminis¬ 
trators  of  technical  training  are  fully  aware  of  the  studies  being  made 
by  other  countries  towards  alternative  systems  of  funding. 

Canada,  in  particular  Alberta,  has  not  been  alone  in  having  to 
cope  with  the  expenses  inherent  in  training  for  technical  areas. 

The  Aircraft  Maintenance  Engineer  program  is  an  excellent  example 
of  the  large  expense  involved  when  specialized  facilities,  equipment, 
and  instructors  are  required  for  training.  However,  many  questions 
arise:  Can  public  taxation  shoulder  the  training  burden?  Can  the 
technical  institutions  provide  the  facilities  required  and,  in  fact,  is 
increased  training  facilities  the  best  possible  solution?  What  are  the 
costs  to  Alberta  if  her  citizens  do  not  receive  adequate  technical 
training?  These  costs  may  be  enormous,  both  from  the  standpoint  of 
being  unproductive  and  of  putting  financial  demands  upon  social  agencies. 

Answers  and  solutions  may  be  found  in  the  discovery  and  utiliza¬ 
tion  of  the  funding  experiences  and  financial  solutions  of  other  in¬ 
dustrialized  nations  who  have  experienced  similar  problems. 
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CHAPTER  II 

THE  INDUSTRY  TRAINING  BOARDS 
I.  INTRODUCTION 

One  of  the  nations  which  has  employed  a  system  of  funding  technical 
training  other  than  by  public  taxation  is  the  United  Kingdom.  They 
adopted  a  different  system  of  funding  for  a  variety  of  reasons. 

The  foremost  reason  appears  to  be  that  British  industry  at  the  end 
of  World  War  II  operated  with  a  small  reserve  of  technically-skilled 
workers.  Recurrent  labor  shortages  in  many  of  the  trade  areas  were  ex¬ 
perienced.  These  shortages  of  technical  workers,  coupled  with  the  ever 
increasing  need  for  trained  personnel  in  industry,  became  a  major  obsta¬ 
cle  to  sustained  British  economic  growth  and  prosperity. 

In  order  to  alleviate  the  skilled  manpower  shortage,  attempts  were 
made  by  the  British  government  to  forecast  future  personnel  requirements 
and  to  make  preparations  for  training.  These  attempts  met  with  little 
success.  The  reason  for  failure  was  that  in  many  technical  occupations 
there  was  a  substantial  flow  of  workers  from  one  industry  to  another, 
and  from  one  employer  to  another. 

British  industry,  working  with  government,  then  reasoned  that  if 
the  trained  manpower  shortage  was  ever  to  be  alleviated,  the  existing 
and  any  future  labor  force  would  have  to  be  utilized  much  more  effective¬ 
ly.  This  effective  utilization  of  trained  personnel  could  be  accom¬ 
plished  either  by  using  more  automated  equipment,  by  deploying  the 
existing  labor  force  more  effectively,  or  by  improving  the  technical 
skills  of  existing  workers. 

The  last  alternative,  to  improve  the  technical  training  or  retrain- 
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ing  the  existing  labor  force,  appeared  to  be  a  feasible  solution  to  the 
problem.  The  primary  difficulty  with  retraining  the  work  force  was  that 
the  existing  systems  of  technical  training  could  not  cope  with  the  short¬ 
age  effectively.  There  were  too  few  technical  training  institutions,  and 
in  most  cases,  they  were  overcrowded  and  understaffed. 

The  British  apprenticeship  system  was  not  entirely  satisfactory  as 
a  technical  training  system.  First,  it  could  not  supply  all  the  skilled 
workers  needed,  and  secondly,  the  system  was  deficient  as  a  method  of 
training. 

The  inability  of  the  apprenticeship  system  to  supply  skilled  man¬ 
power  can  be  explained  by  the  relatively  long  period  of  time  necessary 
to  train  a  journeyman  or  craftsman  (usually  four  to  six  years).  As  a 
method  of  training,  the  apprenticeship  system  was  found  to  be  lacking  in 
the  areas  of  instructional  techniques,  close  supervision,  adaptation  of 
new  knowledge,  coverage  of  the  trade  by  the  apprentice,  and  the  standards 
of  competence. 

These  difficulties  and  deficiencies  in  the  British  technical  train¬ 
ing  schemes  led  the  British  Government  to  establish  a  sub-committee  under 
the  chairmanship  of  the  Parliamentary  Secretary  to  the  Ministry  of 
Education,  Robert  Carr.  This  sub-committee  was  formed  to  look  into  the 
question  of  industrial-technical  training  and  the  adequacy  or  inadequacy 
of  the  existing  technical  training  institutions. 

The  findings  of  the  Carr  Committee  were  published  in  1958  in  the 
form  of  a  report  which  recommended  that  industrial-technical  training 
should  be  developed  on  the  existing  educational  foundations  and  that 
the,  A.£Aporu>tbdJUty  fios i  tAalviing  ^houZd  tie,  with  induAtny. 

In  1961,  a  government  White  Paper,  entitled  "Better  Opportunities 
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in  Technical  Education",  was  published.  The  report  outlined  some  of  the 
proposals  designed  to  revise  and  to  improve  the  whole  system  of  techni¬ 
cal  training  in  the  United  Kingdom. 

Certain  questions  still  remained  on  the  revision  of  the  technical 
training  system  and  the  first  was  how  to  encourage  industry  to  establish 
systematic  training  systems.  Some  form  of  financial  inducement  seemed 
to  be  the  solution  to  encourage  British  industry  to  undertake  the  tech¬ 
nical  training  programs. 

The  scheme  which  was  given  the  most  support  was  the  concept  of  a 
training  levy,  determined  individually  industry  by  industry,  governed 
by  an  industry  training  board. 

A  White  Paper  setting  out  this  course  of  action  was  published  in 
December,  1962.  In  March,  1964,  a  bill  was  presented  to  the  British 
Parliament.  This  bill  became  known  as  the  Industrial  Training  Act. 

II.  THE  INDUSTRIAL  TRAINING  ACT 

The  Industrial  Training  Act  gave  the  Minister  of  Labor  powers  to 
establish  industrial  training  boards,  and  to  set  out  the  duties  and 
functions  of  each  training  board.  The  Act  left  the  training  matters 
such  as  course  content,  length  of  training,  and  the  standards  to  be 
achieved  to  be  determined  by  each  of  the  training  boards  concerned,  but 
any  final  decisions  were  to  be  approved  by  the  Minister  of  Labor. 

The  Act  did  not  require  an  employer  to  provide  any  technical 
training.  However,  it  did  establish  a  system  of  financial  inducements 
whereby  the  employer  was  presented  with  a  choice  between  training  or 
contributing  towards  the  costs  of  other  employers  in  the  same  industry 
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who  would  do  the  training.  If  the  employer  chose  to  do  the  training, 
the  Act  provided  him  with  the  financial  incentives  to  do  the  task  well. 

The  major  responsibility  for  expanding  and  improving  training 
rested  with  the  industry  involved  and  not  with  government,  for  the  an¬ 
ticipated  effect  of  the  Act  was  to  create  a  working  partnership  between 
industry,  the  educational  system,  and  government  with  each  one  having 
a  special  contribution  to  make. 

Under  the  Act  the  training  boards  operated  on  an  industrial 
rather  than  on  an  occupational  or  regional  basis.  Operating  on  this 
basis,  the  boards  were  responsible  for  training  all  categories  and 
types  of  employees  in  those  business  coming  within  a  defined  industrial 
sector  (e.g.  Air  Transport  and  Travel). 

The  total  provisions  of  the  Industrial  Training  Act  extended  to 
all  industries,  commercial  undertakings,  and  to  all  levels  of  employ¬ 
ment  in  the  United  Kingdom. 
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DIAGRAM  I 

THE  TRAINING  FRAMEWORK  OF 
BRITISH  INDUSTRY  TRAINING  BOARDS 
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DIAGRAM  II 

ORGANIZATION  OF  INDUSTRY  TRAINING  BOARDS 
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III.  FUNCTIONS  OF  THE  INDUSTRIAL  TRAINING  BOARDS 

It  was  the  responsibility  of  the  various  industrial  training  boards 
to  give  effect  to  the  provisions  of  the  Act.  In  addition,  these  boards 
had  two  main  duties.  The  first  was  to  ensure  that  sufficient  courses 
and  training  facilities  were  provided  in  their  respective  industries. 

The  second  was  to  make  recommendations  about  the  nature,  length,  and 
content  of  training  for  the  different  trade  areas.  This  latter  duty  in¬ 
volved  determining  who  should  be  trained  (criteria  for  selection),  how 
they  should  be  trained,  and  what  they  should  be  taught  (content  and 
methods  of  training,  the  qualifications  of  instructors,  the  standards 
to  be  reached  at  the  conclusion  of  training  and  the  educational  course(s) 
which  should  be  associated  with  the  training). 

IV.  LEVIES  AND  GRANTS 


The  main  instrument  by  which  the  industry  training  boards  derive 
their  operational  funds  and  set  up  courses  was  the  levy  system.  All 
boards  were  required  by  the  Act  to  impose  a  levy  on  the  employers  in 
their  respective  industries.  The  intention  of  this  levy  system  was  to: 
1)  increase  the  amount  of  training;  2)  improve  the  quality  of  training; 
and,  3)  distribute  the  costs  of  training  in  a  particular  industry 
between  employers. 

The  last  of  these  objectives  implied  that  the  amount  raised  in 
levy  should  be  roughly  equivalent  to  the  total  cost  of  training.  If  the 
levy  was  equal  to  the  total  cost  of  training,  it  was  possible  for  a 
training  board  to  repay  each  employer  a  grant  equal  to  the  amount  spent 
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on  providing  training  for  the  employees.  If  the  trained  personnel  left 
to  work  for  another  employer,  the  original  employer  had  the  consolation 
of  knowing  that  the  industry  as  a  whole  had  helped  to  meet  that  indivi¬ 
dual's  training  costs. 

If  no  employers  could  be  persuaded  to  undertake  certain  types  of 

t 

technical  training,  then  the  board  was  able  to  pay  training  grants  to 
other  technical  institutions  or  colleges  which  offered  the  required 
courses  (e.g.  Southall  College  of  Technology,  Aircraft  Maintenance 
Engineer  training),  or  to  establish  their  own  training  centers. 

Having  provided  the  funds  to  train  personnel  within  an  industry 
or  in  a  related  institution,  the  boards  were  charged  with  evaluating  the 
training,  recommending  improvements,  assisting  in  planning,  and  ensuring 
that  certain  standards  were  maintained. 

V.  AIR  TRANSPORT  AND  TRAVEL  INDUSTRY  TRAINING  BOARD 

The  Air  Transport  and  Travel  Industry  Training  Board  is  one  of 
twenty-four  similar  bodies  which  were  established  under  the  Industrial 
Training  Act  of  1964.  It  was  established  in  1967  as  the  Civil  Air 
Transport  Industry  Training  Board  and  was  renamed  in  1970  when  travel 
agencies  and  tour  operators  were  brought  within  the  Board's  scope. 

At  the  present  time,  some  2,000  companies  with  about  3,000  estab¬ 
lishments  are  within  the  Board's  scope,  representing  about  110,000 
people  in  145  trades  and  occupations. 

Board  members  are  representatives  of  employers  and  employees  of 
the  industry  or  training  area.  The  Air  Transport  and  Travel  Industry 
Training  Board's  headquarters  is  at  Staines  House,  Middlesex  where  a 
permanent  staff  implements  the  decisions  of  the  Board. 
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DIAGRAM  III 
THE  BOARD  AND 

THE  AIR  TRANSPORT  AND  TRAVEL  INDUSTRY 


DIAGRAM  IV 

COMMITTEE  STRUCTURE  OF  THE  AIR  TRANSPORT 
AND  TRAVEL  INDUSTRY  TRAINING  BOARD 
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The  Board 

The  Air  Transport  and  Travel  Industry  Training  Board  consists  of 
a  chairman  and  twenty-six  members  appointed  by  the  Secretary  of  State 
for  Employment.  Ten  members  are  chosen  from  employers  in  the  industry, 
ten  are  representatives  of  employees,  and  six  are  specialists  in  train¬ 
ing  and  education. 

The  Board  works  through  two  standing  committees,  each  consisting 
entirely  of  Board  members  and  they  deal  with  those  areas  within  the 
Board's  responsibility.  The  two  standing  committees  are:  (1)  The 
Training,  Research,  and  Development  Committee  and  (2)  The  Planning 
and  Resources  Committee. 

The  work  of  the  Training,  Research,  and  Development  Standing 
Committee  is  concerned  with  training  matters,  financial  grants  for 
training, and  research  in  the  broad  occupational  groups  of  the  air 
transport  and  travel  industry.  Any  detailed  work  is  conducted  by 
seven  specialist  committees,  six  dealing  with  occupational  groups  and 
one  which  deals  with  grants  for  research.  All  of  these  specialist 
committees  consist  of  Board  members  and  persons  with  specialized  know¬ 
ledge  drawn  from  the  industry,  as  well  as  Board  staff  -  an  arrangement 
which  enables  the  Board  to  evolve  a  policy  in  relation  to  the  indus¬ 
try's  needs  and  assists  the  Board  in  influencing  training  over  the  full 
range  of  work  activities  in  the  industry. 

The  Planning  and  Resources  Standing  Committee  is  concerned  with 
the  strategic  and  planning  activities  of  the  Board,  staff  and  financial 
matters,  advice  to  the  Board  regarding  grants,  rates  of  levy,  and  con¬ 
ditions  of  levy  exclusion  or  exemption.  It  also  maintains  links  with 
the  Training  Services  Agency  and  other  boards.  It  has  one  committee 
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composed  of  Board  members  which  deals  with  reviews  of  exemption  for  the 
training  levy,  and  another  committee  consisting  of  Board  members  and 
other  persons  drawn  from  the  Manpower  Development  Advisory  Committee 
which  deals  with  the  awarding  of  training  grants. 

Manpower  Development  Advisory  Committee 

There  are  five  Manpower  Development  Advisory  Committees  (MDAC), 
each  one  under  the  chairmanship  of  a  board  member.  They  have  been  set 
up  to  provide  links  with  the  air  transport  and  travel  industry,  and 
jointly  they  develop  and  test  the  board's  policy  in  relation  to  manpower 
resourcing  matters.  These  committees  are  representative  of  the  industry 
and  deal  with  the  implementation  of  the  Air  Transport  and  Travel  Industry 
Training  Board's  five  year  plan  as  well  as  the  procedures  of  levy,  exemp¬ 
tion,  and  grants  in  relation  to  each  of  five  sectors  into  which  the  in¬ 
dustry  has  been  divided  for  operational  convenience  (see  diagram  p.23). 

The  Board  Staff 

The  Board's  decisions  and  directions  are  accomplished  by  a  staff 
of  some  80  people,  headed  by  a  director.  The  work  of  the  staff  falls 
into  four  main  areas: 

1)  training  advisory  service 

2)  resource  services 

3)  research  and  development 

4)  administration 

Their  activities  are  centred  around  four  main  aims: 

1)  National  Level  -  to  help  ensure  that  the  United  Kingdom  has 
an  efficient  air  transport  and  travel  industry. 
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2)  Industry  Level  -  to  improve  manpower  development  within  the 
industry. 

3)  Company  Level  -  to  improve  the  planning,  management,  and 
effectiveness  of  training. 

4)  Individual  Level  -  to  encourage  the  use  of  schemes  to  train 
individuals  for  their  current  jobs  and  to  assist  them  in 
gaining  new  skills  and  knowledge. 

To  achieve  these  aims,  the  Board  concentrates  upon  manpower  plann¬ 
ing,  research  into  training,  the  establishment  of  systematic  training 
and  development  schemes,  and  the  publication  of  recommendations  for 
training  in  certain  occupations  within  the  air  transport  and  travel  in¬ 
dustry.  Grants  are  provided  to  promote  training  for  management  develop¬ 
ment  as  well  as  for  other  approved  occupational  training.  Grants  are 
also  provided  for  group  training  schemes  designed  to  serve  a  number  of 
small  companies  so  that  by  pooling  their  financial  resources  they  pro¬ 
vide  a  workable,  shared-training  facility. 

Levy  and  Grants 

The  Air  Transport  and  Travel  Industry  Training  Board  applies  a 
system  of  levy,  offset  by  a  general  grant,  based  upon  the  agreement  with 
the  companies  to  adopt  systematic  training  and  development  related  to 
their  company  objectives,  the  needs  of  their  employees,  and  the  overall 
manpower  and  training  needs  of  the  industry.  The  levy  is  based  on  these 
rates : 

British  carriers  (paid)  2.0%  of  their  payroll 

Other  air  transport  1.5%  of  their  payroll 

Travel  companies  1.0%  of  their  payroll 
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Employers  with  fewer  than  sixteen  employees  were  exempted  from  the  levy. 

General  Levy  Exemption  Policy 

The  levy  exemption  scheme  became  effective  on  April  1st,  1975.  By 
meeting  certain  training  criteria  drawn  up  in  conjunction  with  the  in¬ 
dustry,  employers  may  qualify  for  abatement  of  exemption  for  levy. 
Depending  on  the  criteria  which  these  industries  meet,  they  could  qual¬ 
ify  for  levy  abatement  on  a  rising  scale  until,  by  meeting  all  criteria, 
they  could  be  completely  exempt.  Details  are  set  out  in  the  Board's 
Guide  to  Levy  Exemption  and  Grants. 

Board  Courses 

The  Board  also  offers  the  following  courses: 

1)  Developing  Interactive  Skills. 

2)  Introduction  to  Manpower  Planning. 

3)  Training  Techniques  for  Information  Handling. 

4)  Preparing  Instructional  Objectives. 

5)  Travel  Agency  Sales  and  Marketing. 

Research  Projects 

A  training  research  bulletin  containing  reports  on  projects  in 
progress  and  those  completed  has  been  published  twice  a  year. 
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VI.  SUMMARY  OF  CHAPTER  II 

The  whole  concept  of  the  direct  involvement  in  training  by  the 
industries  concerned  arose  because  of  the  manifestation  of  a  definite 
need.  This  need  was  to  secure  and  maintain  a  well-trained  pool  of 
technical  workers  which  would  minimize  the  shortages  of  skilled  labor 
within  British  industry. 

From  this  desire  to  assure  productivity  and  a  stable  labor  supply, 
the  British  Government  formulated  the  Industrial  Training  Act  and  made 
it  the  legal  framework  for  training  by  industry. 

From  the  Industry  Training  Act,  the  Air  Transport  and  Travel 
Industry  Training  Board  evolved  and  became  a  highly  sophisticated, 
training-oriented,  heavily  regulated  organization.  From  its  inception, 
the  primary  goal  of  the  Air  Transport  and  Travel  Industry  Training 
Board  has  been  to  train,  utilize,  and  develop  manpower  in  the  most 
effective  way  possible.  The  process  of  securing  this  goal  is  on-going, 
and  the  achievements  gained  become  evident  when  the  training  of 
Aircraft  Maintenance  Engineers  under  the  air  transport  part  of  the 
Industry  Training  Board  is  studied  in  depth. 
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CHAPTER  III 

TRAINING  INSTITUTIONS  INVOLVED  AND 
DERIVATION  OF  TRAINING  COSTS 

I.  INTRODUCTION 


During  the  research  into  the  Air  Transport  and  Travel  Industry 
Training  Board  and  into  the  costs  of  training  Aircraft  Maintenance 
Engineers  in  Alberta  and  the  United  Kingdom,  large  amounts  of  background 
information  and  numerical  cost  data  were  collected  and  compiled. 

To  allow  the  reader  to  gain  some  perspective  about  the  information 
collected,  a  short  description  of  the  technical  institution  and  of  the 
companies  involved  in  the  training  is  presented. 

The  institution  and  the  three  companies  are: 

1)  Southern  Alberta  Institute  of  Technology, 

Calgary,  Alberta,  Canada. 

2)  Airline  Engineering  Limited, 

Luton  Airport,  Bedfordshire,  England. 

3)  British  Airways, 

London  Heathrow  Airport,  London,  England. 

4)  British  Caledonian  Airways  Limited, 

London  Garwick  Airport,  London,  England. 

It  should  be  noted  that  all  of  the  training  institutions  and  companies 
involved  in  the  study  differed  somewhat  in  their  scope  of  training. 
Nevertheless,  they  are  all  inter-related,  as  they  all  produce  a  trainee 
capable  of  becoming  an  Aircraft  Maintenance  Engineer. 
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II.  SOUTHERN  ALBERTA  INSTITUTE  OF  TECHNOLOGY 


The  Southern  Alberta  Institute  of  Technology  is  the  only  techni¬ 
cal  institute  in  Alberta  which  offers  training  in  aircraft  maintenance. 

The  program  offered  is  of  sixty- four  weeks'  duration  consisting 
of  five  quarters.  The  content  of  the  courses  within  the  training  pro¬ 
gram  follows  the  Department  of  Transport  curriculum  guidelines  as  out¬ 
lined  in  their  handbook  dealing  with  licensing  of  trained  personnel. 

The  training  towards  obtaining  an  Aircraft  Maintenance  Engineer 
License  may  be  accomplished  in  two  ways  in  Alberta: 

(1)  Southern  Alberta  Institute  of  Technology  Program  -  64  weeks  of 
technical  training  and  successful  graduates  are  credited  with  18  months 
towards  the  36  months  of  approved  experience  required  for  licensing. 

The  technical  examinations  required  for  licensing  may  be  attempted 
after  graduation  from  the  Southern  Alberta  Institute  of  Technology. 

(2)  Apprenticeship  Program  -  36  months  of  practical  training  super¬ 
vised  by  a  licensed  Aircraft  Maintenance  Engineer  in  an  approved  air¬ 
craft  repair  shop.  After  this  time,  licensing  examinations  may  be 
attempted  for  the  Aircraft  Maintenance  Engineer  License. 

An  Aircraft  Maintenance  Engineer  License  is  issued  for  one  or 
more  of  the  following  categories: 

Fixed  Wing  Aircraft 

Category  "A"  -  certification  of  aircraft  (airframe  and 
engine)  before  flight. 

Category  "B"  -  certification  of  aircraft  (excluding 
engine)  after  overhaul  or  major  repairs. 
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Rotary  Wing  Aircraft 

Category  "R"  -  certification  of  aircraft  (airframe  and  engine) 
before  flight. 

Category  "B"  -  certification  of  aircraft  (excluding  engine) 
after  overhaul  or  major  repairs. 

Engines 

Category  "D"  -  certification  after  overhaul  or  major  repairs. 
Propellers 

Category  "P"  -  certification  after  overhaul  or  major  repairs. 
In  addition.  Section  XIV  of  the  Aircraft  Maintenance  Engineer 
License  provides  for  the  listing  of  equipment,  such  as  pressurized  or 
turbine-powered  aircraft,  for  which  the  Aircraft  Maintenance  Engineer 
has  qualified,  but  which  is  not  eligible  for  an  endorsement  on  an  Air¬ 
craft  Maintenance  Engineer  License.  For  qualification  under  Part  XIV, 
the  Aircraft  Maintenance  Engineer  must  have  been  trained  and  examined 
under  a  Department  of  Transport  accredited  course  of  training  or  a  manu¬ 
facturer's  training  program  acceptable  to  the  Department  of  Transport. 

III.  TRAINING  IN  THE  UNITED  KINGDOM 

The  training  of  Aircraft  Maintenance  personnel  in  the  United 
Kingdom  differs  from  the  Alberta  system  in  that  many  of  the  licensing 
aspects  and  funding  for  training  are  not  the  same. 

All  licensing  of  Aircraft  Maintenance  personnel  in  the  United 
Kingdom  comes  under  the  jurisdiction  of  the  Civil  Aviation  Authority. 

This  department  must  approve  any  system  of  training  to  be  used  and  any 
scheduling  of  examinations  that  a  student  must  sit  for. 
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The  Civil  Aviation  Authority  does  delegate  some  authority  to  those 
within  an  aircraft  organization.  The  chief  engineer  decides  the  compe¬ 
tency  of  any  subordinate  engineer,  and  the  quality  manager  sets  the 
appropriate  standards  of  workmanship. 

Skill  designation  and  task  definition  for  Aircraft  Maintenance 
Engineers  differ  from  Canada  and  the  United  Kingdom  in  that  the  trade 
unions  of  the  United  Kingdom  have  designated  that  only  two  categories 
of  workers  exist  -  skilled  and  unskilled.  The  designation  of  skilled 
worker  has  been  sub-divided  into  five  categories: 

1)  technician 

2)  craftsman 

3)  skilled  operative 

4)  skilled  laborer 

5)  laborer 

Skilled  workers  in  the  maintenance  and  repair  of  aircraft  in  the 
United  Kingdom  are  either  classified  as  Aircraft  Maintenance  Craftsmen 
or  Aircraft  Maintenance  Technicians.  In  this  study  Aircraft  Maintenance 
Technician  and  Aircraft  Maintenance  Engineer  are  assumed  to  mean  the 
same.  (Assumptions  of  the  Study  #8,  p.ll.) 

The  three  British  companies  involved  in  the  training  of  Aircraft 
Maintenance  Engineers,  and  which  were  researched  in  this  study,  are 
Airline  Engineering  Limited,  British  Airways,  and  British  Caledonian 
Airways  Limited. 


IV.  AIRLINE  ENGINEERING  LIMITED 


Monarch  Airlines  of  Great  Britain  is  a  transportation  company 
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which  operates  a  number  of  aircraft  and  is  extensively  involved  in  the 
carrying  of  passengers,  air  cargo,  and  travel  charters.  Its  fleet  of 
aircraft  is  serviced  and  maintained  by  Airline  Engineering  Limited, 
operated  as  a  subsidiary  aircraft  maintenance  company  by  Monarch  Airlines. 

It  was  a  need  for  a  supply  of  well-trained  aircraft  maintenance 
personnel  that  prompted  Monarch  Airlines,  Britannia  Airways,  McAlpine 
Aviation,  Luton  Aviation,  Eagle  Aircraft  Services,  and  Victor  Aircraft 
Engineering  to  form  a  training  group  in  1971.  Each  of  the  six  companies 
have  one  share  in  the  training  company,  and  each  company  provides  one 
director  for  the  governing  body. 

The  original  training  scheme  undertaken  by  the  training  group  was 
to  take  ex-military  personnel  and  train  them  to  become  licensed  engineers. 
Prior  to  1971,  an  Aircraft  Maintenance  Engineer  shortage  existed  because 
an  apprentice  wanting  to  obtain  training  toward  licensing  had  to  have  a 
license  in  order  to  be  hired.  This  paradoxical  situation  demanded  a 
resolution.  A  system  for  training  Aircraft  Maintenance  Engineers  was 
definitely  needed. 

In  the  initial  stages  of  development,  the  group  of  six  companies 
assumed  full  developmental  and  financial  responsibility  for  the  training 
scheme.  The  Air  Transport  and  Travel  Industry  Training  Board  became  in¬ 
volved  in  the  training  when  the  government  wished  to  see  more  retraining 
of  adult  ex-military  personnel.  To  see  this  endeavor  brought  about,  the 
Air  Transport  and  Travel  Industry  Training  Board  was  forthcoming  with 
financial  assistance  for  a  new  training  center. 

The  training  center  not  only  trained  Aircraft  Maintenance  Engineers 
for  the  group,  but  took  in  students  from  other  companies,  British  or 
foreign,  wishing  to  have  their  employees  trained. 
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Those  companies  within  the  group  enjoyed  special  rates  for  train¬ 
ing  apprentices  to  assure  a  good  supply  of  apprentices  and  to  keep  each 
group  member  sending  personnel  to  be  trained. 

V.  BRITISH  AIRWAYS 

Until  1971,  the  main  British  civil  aviation  effort  was  in  the  hands 
of  two  corporations  -  British  European  Airways  (B.E.A.)  and  British 
Overseas  Aircraft  Corporation  (B.O.A.C.).  The  Civil  Aviation  Act  of 
1971  created  the  British  Airways  Board  and  in  1972  this  Board  assumed 
ownership  and  control  of  both  B.E.A.  and  B.O.A.C. 

In  1974,  these  two  state  corporations  were  dissolved  and  became 
known  as  British  Airways.  The  airline  is  a  government-owned  operation 
but  is  operated  as  a  private  company.  It  is  a  commercial,  government- 
held,  shareholding  company  with  limited  company  partners. 

Seventy-five  percent  of  all  British  commercial  flying  is  done  by 
British  Airways.  The  company  operates  international  services  for 
passengers,  cargo,  and  mail  to  88  countries  and  has  one  of  the  most  ex¬ 
tensive  networks  of  routes  for  any  airline  in  the  world. 

The  company  employs  some  55,000  staff  world-wide,  many  of  whom  are 
Aircraft  Maintenance  Engineers.  A  large  percentage  of  the  company's 
engineers  are  trained  within  the  company.  They  begin  as  apprentices 
and  are  trained  at  the  British  Airways  Apprentice  Training  Center  located 
near  Heathrow  Airport,  London. 
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VI.  BRITISH  CALEDONIAN  AIRWAYS  LIMITED 

British  Caledonian  Airways  Limited  operates  more  than  500  scheduled 
services  to  25  countries  and  is  the  British  flag-carrying  airline  to 
South  America,  West  and  Central  Africa,  parts  of  North  Africa,  and  to 
Houston,  Texas.  British  Caledonian  also  operates  an  extensive  network 
of  scheduled  services  in  both  the  United  Kingdom  and  continental  Europe. 

The  airline  is  privately  owned  and  operates  two  main  fleets  of 
aircraft  -  17  short-haul  jets  and  10  long-haul  jets  -  on  inter-continen¬ 
tal  routes. 

The  company  employs  950  people  at  the  London-Gatwick  engineering 
maintenance  and  repair  base. 

In  order  to  handle  the  large  number  of  company  aircraft,  British 
Caledonian  Airways  Limited  started  an  apprentice  and  student  training 
scheme  in  1960. 


VII.  DERIVATION  OF  TRAINING  COSTS 

Since  the  training  costs  for  Aircraft  Maintenance  Engineers  are 
vital  to  the  study,  the  method  by  which  those  expenditures  were  deter¬ 
mined,  the  amounts  of  money  involved,  and  the  significance  of  the  cost 
results  are  very  important  to  the  study. 

The  approach  to  determining  the  training  costs  was  fundamentally 
simple.  First,  those  expenditures  which  were  associated  with  the  train¬ 
ing  activity  were  established  within  an  account  period.  The  account 
period  is  usually  one  year  (January  1-December  31),  and  could  be  sub¬ 
divided  into  shorter  periods  of  time  such  as  months,  weeks,  days,  or 
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even  hours,  depending  on  the  needs  of  the  study. 

It  should  be  noted  that  many  of  the  expenditures  in  industry 
directly  relate  to  the  productive  activity,  for  if  the  quantity  of  pro¬ 
duction  rises,  the  costs  will  also  rise  in  accordance  with  the  quantity 
produced.  Should  production  fall,  then  the  costs  related  to  quantity 
will  also  fall. 

However,  training  costs  do  not  have  that  direct  relationship  to 
the  productive  output  of  an  industry.  The  costs  of  training  are  said 
to  be  an  overhead  cc-st  and  diminish  to  an  extent  as  the  quantity  of 
trainees  taken  in  by  the  industry  is  increased. 

Cost  analysts  have  developed  various  procedures  for  associating 
the  costs  of  training  with  those  of  production,  and  these  procedures  of 
apportionment  and  allocation  are  based  on  the  idea  of  sharing  the  total 
costs  evenly.  These  procedures  have  led  to  highly  complex  accounting 
procedures  and  formulae  which  can  lead  to  misunderstanding  and  confusion. 

The  technique  employed  in  this  study  was  a  reasonably  simple  method 
of  providing  the  general  training  costs  for  the  aircraft  industry  over  a 
one-year  period. 

It  could  be  suggested  that  a  standardized  accounting  procedure  for 
training  costs  would  have  been  extremely  helpful  for  the  accurate  com¬ 
pilation  of  the  cost  data  in  the  study.  However,  no  such  standardized 
method  appeared  to  exist,  and  in  order  to  arrive  at  an  accounting  pro¬ 
cedure  which  would  satisfy  the  requirements  of  the  study,  three  defini¬ 
tive  actions  were  taken: 

1)  A  list  of  training  costs  which  were  likely  to  be  incurred 
was  formulated. 

2)  Cost  divisions  were  identified  and  grouped  for  easier  study 
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(direct  and  indirect). 

3)  Cost  units  were  adopted  which  would  enable  the  reader  to 
easily  comprehend  the  quantity  of  cost  (total  cost  of 
training  one  Aircraft  Maintenance  Engineer  trainee). 

The  materials  used  in  training  varied  considerably  according  to 
the  type  of  industry  concerned  and  the  number  of  trainees  involved. 
Some  costs  such  as  personnel,  building,  administration,  equipment,  and 
depreciation  were  common  to  all  industries.  Some  costs  were  exclusive 
to  a  certain  industry,  for  manufacturing  differs  from  those  costs  in¬ 
volved  in  the  services  and  trading  industries. 

The  following  list  was  an  attempt  to  group  those  costs  which  re¬ 
late  to  training,  whether  they  are  for  industry  or  institutions  - 

1.  Personnel  Costs 

(a)  wages  -  ordinary  time 

(b)  wages  -  overtime 

(c)  salaries  -  ordinary  time 

(d)  salaries  -  overtime 

(e)  wages  -  casual,  part-time 

(f)  commissions 

(g)  bonuses 

2.  Personnel  Costs  -  Other  Payments 

(a)  health  insurance 

(b)  pension  fund  contributions 

(c)  fees  to  consultants,  auditors,  counsel,  etc. 

(d)  accommodation  (hotels) 

(e)  meals 

(f)  miscellaneous 
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3.  Fees  Paid  for  External  Training 

(a)  fees  paid  for  cooperative  training 

(b)  fees  paid  for  industrial  training 

(c)  fees  paid  for  group  training 

(d)  fees  paid  to  research  establishments 

(e)  fees  paid  to  training  centers  (private) 

(f)  fees  paid  to  training  centers  (public) 

(g)  fees  paid  to  consultants 

(h)  educational  fees  to  technical  colleges 

(i)  educational  fees  to  local  school 

(j)  educational  fees  to  universities 

4.  Building  Costs  and  Services 

(a)  new  construction  and  renovation 

(b)  rent 

(c)  utilities  -  water,  electricity,  telephone,  oil,  gas 

(d)  repairs  and  maintenance 

(e)  security 

(f)  fire  prevention 

5.  Production  Costs 

(a)  machine  and  equipment  acquisition  and  replacement 

(b)  machine  and  tool  rental 

(c)  royalties 

(d)  machine  repair  and  maintenance 

6.  Administration  Costs 

(a)  printing  and  stationery 

(b)  postage,  telegrams,  telex 

(c)  telephone 
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(d)  newspapers,  periodicals,  trade  publications 

(e)  subscriptions 

(f)  furniture  and  office  machine  repair  and  maintenance 

(g)  meetings  and  speakers 

(h)  excursions 

7.  Insurance 

(a)  employer's  liability 

(b)  accident 

(c)  fire 

(d)  theft 

(e)  bonding 

(f)  cash  in  transit 

(g)  vehicle 

(h)  property  and  equipment 

8.  Transportation  and  Travel 

(a)  vehicle  purchase 

(b)  vehicle  licensing 

(c)  vehicle  repair  and  maintenance 

(d)  gas  and  oil 

(e)  travel  expenses  and  fares 

9.  Depreciation  and  Other  Provisions 

(a)  land  and  buildings 

(b)  plant  and  machinery 

(c)  vehicles 

(d)  furniture  and  office  machines 

(e)  patents  and  trademarks 

10.  Purchasing  and  Selling  Expenses 
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(a) 

advertising  - 

television,  radio,  newspapers 

(b) 

commissions  to 

staff 

(c) 

commissions  to 

others  (non-staff) 

(d) 

shipping 

(e) 

customs  duties 

11.  Adjustment  or  Reciprocal  Accounts 

12.  Materials  and  Goods 

(a)  materials  at  actual  cost 

(b)  materials  at  production  cost 

(c)  specialized  tools 

13.  Computer  Time. 

This  preceding  information  was  based  on  a  list  provided  in  the 
Industry  Training  Board  Manual  (pp.  95-98). 

VIII.  SUMMARY  OF  CHAPTER  III 

For  the  sake  of  effective  cost-control  and  to  realize  the  best 
training  return  for  the  money  spent,  a  quantitative  and  qualitative 
analysis  of  the  costs  of  all  technical  training  should  be  undertaken. 

This  type  of  analysis  would  involve  the  breaking  down  of  all  the 
technical  training  costs  incurred  into  precise  categories  where  they  can 
be  minutely  scrutinized.  Unfortunately,  a  standardized  accounting  pro¬ 
cedure  which  can  be  universally  employed  for  studies  of  this  kind  has 
not  yet  evolved  or  is  unknown  to  the  writer. 

It  would  therefore  seem  a  judicious  move  by  those  concerned  in 
technical  training  funding  to  be  at  the  forefront  in  creating  and 
adopting  a  system  which  would  provide  a  real  and  positive  means  of 


♦* 


. 
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analyzing  the  costs  of  training. 

With  such  a  system,  those  in  the  public  and  private  sector  could 
view  the  costs  and  realize  that  such  expenditures  for  training  are  not 
really  an  expense  but  a  worthwhile  investment  in  people  which  yields  a 
high  rate  of  return. 


. 
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CHAPTER  IV 

COSTS  OF  TRAINING  AND  THEIR  COMPARISON 


The  costs  portion  of  the  study  began  with  the  reduction  of  the 
total  time  it  took  to  produce  an  Aircraft  Maintenance  Engineer  into 
the  years  of  study  (usually  three  or  four).  Then  the  training  year  was 
further  reduced  to  the  average  number  of  weeks  per  year  that  the  trainee 
was  either  receiving  off-job  (theoretical)  training  or  was  working  in 
an  on-job  (practical)  situation. 

Since  the  institution  and  companies  involved  in  the  study  used 
different  amounts  of  time  for  off-job  (theoretical)  training  and  on- 
job  (practical)  training,  an  adjustment  was  made  in  the  attempt  to 
equalize  the  costs  of  instruction  over  a  48-week,  ful 1 -training  year 
period. 

What  must  be  noted  is  that  when  an  apprentice  is  maintaining  or 
repairing  an  aircraft, his/her  labor  is  usually  charged  to  the  customer. 
The  actual  work  done  is  either  at  a  reduced  charge,  sliding  scale,  or 
full  journeyman  rate.  Whatever  the  scale  of  charges,  there  is  usually 
some  financial  return  to  the  company  for  the  trainee's  time  and  effort. 
EXAMPLE  -  Southern  Alberta  Institute  of  Technology. 

YEAR  1  -  The  trainee  was  in  off- job  (theoretical)  training  for 
the  whole  of  his/her  first  year.  Therefore,  the  insti¬ 
tution  did  not  realize  any  financial  return  and  bore 
the  full  cost  of  training  (100%). 

YEAR  2  -  The  trainee  was  in  the  off-job  (theoretical)  part  of 
his/her  training  for  only  26  weeks  out  of  a  possible 
48-week  training-work  year.  The  cost  to  the  institution 
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was  then  26  weeks  (off-job)  theoretical 

-  =  .54 

48  weeks  training-work  year 

Therefore,  0.54  or  54%  of  the  total  training  costs  for 
Year  2  were  borne  by  the  institution. 


ft: 


INSTITUTION  Airline  Engineering  Limited, 

OR  COMPANY  :  Luton  Airport, 

Luton,  Bedfordshire. 
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TABLE  1 

AIRCRAFT  MAINTENANCE  ENGINEER  TRAINING 
LENGTH  OF  PROGRAM 
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INSTITUTION  Southern  Alberta  Institute  of  Technology, 
OR  COMPANY  :  1301  -  16th  Avenue  N.W., 

Calgary,  Alberta. 

T2M  0L4 


TABLE  2 

AIRCRAFT  MAINTENANCE  ENGINEER 
LENGTH  OF  PROGRAM 
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INSTITUTION  British  Caledonian  Airways  Limited, 

OR  COMPANY  :  Gatwick  Airport, 

Horley,  Surrey 
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AIRCRAFT  MAINTENANCE  -ENGINEER  TRAINING 
LENGTH  OF  PROGRAM 
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INSTITUTION  British  Airways, 

OR  COMPANY  :  Speedbird  House, 

Heathrow  Airport, 
Hounslow,  Middlesex. 


47 


'  TABLE  4 

AIRCRAFT  MAINTENANCE  ENGINEER  TRAINING 


LENGTH  OF  PROGRAM 
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TABLE  5 

AIRCRAFT  MAINTENANCE  ENGINEER  TRAINING 
PROGRAM  LENGTH  COST  ADJUSTMENT 
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COST  ADJUSTMENT  TO  INSTITUTION  OR  COMPANY  ** 

INSTITUTION  Southern  Alberta  Institute  of  Technology, 

OR  COMPANY  :  1301  -  16th  Avenue  N.W. 

Calgary,  Alberta.  T2M  0L4  **  assunr|ng  48-week  working  year. 


TABLE  6 

AIRCRAFT  MAINTENANCE  ENGINEER  TRAINING 
PROGRAM  LENGTH  COST  ADJUSTMENT 
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COST  ADJUSTMENT  TO  INSTITUTION  OR  COMPANY 
INSTITUTION  British  Caledonian  Airways  Limited, 

OR  COMPANY  :  Gatwick  Airport, 

Horley,  Surrey.  ** 


TABLE  7 

AIRCRAFT  MAINTENANCE  ENGINEER  TRAINING 
PROGRAM  LENGTH  COST  ADJUSTMENT 
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COST  ADJUSTMENT  TO  INSTITUTION  OR  COMPANY 
INSTITUTION  British  Airways, 

OR  COMPANY  :  Speedbird  House, 

Heathrow  Airport,  Hounslow,  Middlesex.  **assuming  48-week  working  year 
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TABLE  8 

AIRCRAFT  MAINTENANCE  ENGINEER  TRAINING 
PROGRAM  LENGTH  COST  ADJUSTMENT 
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To  find  the  cost  of  training  one  Aircraft  Maintenance  Engineer, 
the  study  broke  the  training  programs  into  two  cost  units;  those  costs 
which  were  direct  (instructional)  and  those  which  were  indirect  (opera¬ 
tional).  The  data  collected  does  not  represent  a  minutely  detailed 
breakdown  but  is  more  of  a  compilation  of  the  average  costs  of  the  one 
specific  area  (e.g.  salaries  of  instructors).  The  lack  of  detailed  data 
was  due  to  the  limitations  imposed  upon  the  study  (see  Limitations, 
p.  9). 

It  was  with  those  limitations  in  mind  that  the  study  went  to  a 
cost  formula  of: 

r  _  A  +  R 
L  I 

where  C  =  costs  of  training 

A  =  direct  instructional  costs  (per  trainee  per  annum) 

R  =  indirect  operational  costs  (per  annum) 

I  =  intake  (average  number  of  trainees  per  annum) 

NOTE:  (1)  The  cost  of  training  per  trainee  decreases  as  the  intake 

figure  increases.  The  decrease  is  attributable  to  a 
greater  utilization  of  physical  facilities,  instruction¬ 
al  staff,  and  material. 

The  Air  Transport  and  Travel  Industry  Training  Board  trainee 
cost  contribution  will  be  subtracted  from  the  total  costs 

of  training. 


(2) 
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TABLE  9 

AIRCRAFT  MAINTENANCE  ENGINEER  TRAINING 
ESTIMATED  EXPENDITURES  ON  TRAINING  (FULL  TRAINING  YEAR) 


Airline  Engineering  Limited 

A.E.L. 

"A" 

INSTRUCTIONAL 

COSTS 

DIRECT 

SALARIES  (INSTRUCTORS') 

£  10,800.00 

TEXT  BOOKS 

12.00 

MATERIALS  AND  SUPPLIES 

192.00 

EQUIPMENT  AND  TOOLS 

100.00 

OTHER  COSTS 

6.00 

TOTAL 

£  11.110.00 

"R" 

OPERATIONAL 

COSTS 

INDIRECT 

SALARIES  (TRAINEES') 

24,053.00 

SALARIES  (ADMINISTRATION) 

7,600.00 

SALARIES  (SUPPORT  PERSONNEL) 

1,800.00 

MATERIALS  AND  SUPPLIES 

200.00 

LIBRARY  AND  STAFF 

NIL .  . 

HEALTH  SERVICES 

NIL  . 

TRANSPORTATION 

NIL 

HOUSING 

NIL 

PLANT  OPERATION  AND  MAINTENANCE 

69.00* 

EQUIPMENT  REPAIR  AND  MAINTENANCE 

45.00 

RENTAL  AND  PURCHASE 

NIL 

INSURANCE 

★ 

Included  with 

RESEARCH  AND  DEVELOPMENT 

10.00 

COMPUTER  TIME 

NIL 

OTHER  COSTS 

800.00 

TOTAL 

£  34,577.00 

"I"  TRAINEE  INTAKE  PER  ANNUM  (AVERAGE) 

14 

COST  RETURN  TO  INSTITUTION  OR  COMPANY 

£480x14  =  £  6,720 

C 
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TABLE  10 

AIRCRAFT  MAINTENANCE  ENGINEER  TRAINING 
ESTIMATED  EXPENDITURES  ON  TRAINING  (FULL  TRAINING  YEAR) 


Southern  Alberta  Institute  of  Technology 

S.A.I.T. 

SALARIES  (INSTRUCTORS') 

$208,000.00 

"A" 

INSTRUCTIONAL 

rncTC 

TEXT  BOOKS 

120.00 

MATERIALS  AND  SUPPLIES 

4,536.00 

CUb  1  b 

DIRECT 

EQUIPMENT  AND  TOOLS 

875.00 

OTHER  COSTS 

435.00 

TOTAL 

$213,966.00 

"R" 

OPERATIONAL 

COSTS 

INDIRECT 

SALARIES  (TRAINEES') 

NIL 

SALARIES  (ADMINISTRATION) 

$37,600.00 

SALARIES  (SUPPORT  PERSONNEL) 

28,300.00 

MATERIALS  AND  SUPPLIES 

* 

Included  with 

LIBRARY  AND  STAFF 

118.00 

HEALTH  SERVICES 

200.00 

TRANSPORTATION 

280.00 

HOUSING 

NIL 

PLANT  OPERATION  AND  MAINTENANCE 

44,231.00  * 

EQUIPMENT  REPAIR  AND  MAINTENANCE 

827.00 

RENTAL  AND  PURCHASE 

'  * 

Included  with 

INSURANCE 

★ 

Incl uded  with 

RESEARCH  AND  DEVELOPMENT 

NIL 

COMPUTER  TIME 

600.00 

OTHER  COSTS 

Not  Available 

TOTAL 

$112,156.00 

"I"  TRAINEE  INTAKE  PER  ANNUM  (AVERAGE) 

60 

COST  RETURN  TO  INSTITUTION  OR  COMPANY 

NIL 

r 


-  -  -  *•  -  *  -- 
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TABLE  11 

AIRCRAFT  MAINTENANCE  ENGINEER  TRAINING 
ESTIMATED  EXPENDITURES  ON  TRAINING  (FULL  TRAINING  YEAR) 


British  Caledonian  Airways  Limited 

B.C . 

"A" 

SALARIES  (INSTRUCTORS') 

4  65,000.00 

TEXT  BOOKS 

18.00 

INSTRUCTIONAL 

rncTC 

MATERIALS  AND  SUPPLIES 

144.00 

LUSTS 

DIRECT 

EQUIPMENT  AND  TOOLS 

90.00 

OTHER  COSTS 

100.00 

TOTAL 

£  65,352.00 

"R" 

OPERATIONAL 

COSTS 

INDIRECT 

SALARIES  (TRAINEES') 

36,288.00 

SALARIES  (ADMINISTRATION) 

8,500.00 

SALARIES  (SUPPORT  PERSONNEL) 

2,000.00 

MATERIALS  AND  SUPPLIES 

150.00 

LIBRARY  AND  STAFF 

NIL 

HEALTH  SERVICES 

NIL 

TRANSPORTATION 

NIL 

HOUSING 

NIL 

PLANT  OPERATION  AND  MAINTENANCE 

18,000.00  * 

EQUIPMENT  REPAIR  AND  MAINTENANCE 

220.00 

RENTAL  AND  PURCHASE 

NIL 

INSURANCE 

* 

Incl uded  with 

RESEARCH  AND  DEVELOPMENT 

NIL 

COMPUTER  TIME 

Not  known 

OTHER  COSTS 

NIL 

TOTAL 

£  65,158.00 

"1"  TRAINEE  INTAKE  PER  ANNUM  (AVERAGE) 

18 

COST  RETURN  TO  INSTITUTION  OR  COMPANY 

4300x18  =4  5,400 

, 
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TABLE  12 

AIRCRAFT  MAINTENANCE  ENGINEER  TRAINING 
ESTIMATED  EXPENDITURES  ON  TRAINING  (FULL  TRAINING  YEAR) 


British  Airways 

B.A. 

SALARIES  (INSTRUCTORS') 

£142,800.00 

"A" 

TEXT  BOOKS 

525.00 

INSTRUCTIONAL 

mere 

MATERIALS  AND  SUPPLIES 

1,750.00 

CUo  1  b 

DIRECT 

EQUIPMENT  AND  TOOLS 

1,645.00 

OTHER  COSTS 

2,000.00 

TOTAL 

£148,720.00 

SALARIES  (TRAINEES') 

352,800.00 

SALARIES  (ADMINISTRATION) 

97.500.00 

SALARIES  (SUPPORT  PERSONNEL) 

41,000.00 

MATERIALS  AND  SUPPLIES 

8,750.00 

"R" 

OPERATIONAL 

LIBRARY  AND  STAFF 

3,850.00 

HEALTH  SERVICES 

4,450.00 

COSTS 

TRANSPORTATION 

2,000.00 

INDIRECT 

HOUSING 

Covered  by  charge 
to  trainee 

PLANT  OPERATION  AMD  MAINTENANCE 

158,320.00  * 

EQUIPMENT  REPAIR  AMD  MAINTENANCE 

24,000.00 

RENTAL  AND  PURCHASE 

i  N 

Not  known 

INSURANCE 

★ 

Incl uded  with 

RESEARCH  AND  DEVELOPMENT 

NIL 

COMPUTER  TIME 

Not  known 

OTHER  COSTS 

1,000.00 

TOTAL 

£693,670.00 

"I"  TRAINEE  INTAKE  PER  ANNUM  (AVERAGE) 

175 

COST  RETURN  TO 

INSTITUTION  OR  COMPANY 

NIL 

57 


Weighting  Factors  -  Currency  Adjustment 

The  average  yearly  rate  of  exchange  of  Canadian  and  British 
currency  as  at  January  1st  of  each  year  was: 


YEAR 

U.K. 

CANADIAN 

1978  * 

2.31 

$1.00 

1977 

1.72 

$1.00 

1976 

2.06 

$1.00 

1975 

2.31 

$1.00 

1974 

2.20 

$1.00 

1973 

2.35 

$1.00 

1972 

2.53 

$1.00 

to  extreme  British 

and  Canadian 

i  currency  fluctuate 

of  exchange  was  averaged  up  to 

the  final  proof  of 

The  above  figures 

were  derived 

from: 

The  Royal  Bank  of  Canada, 
6  Lothbury  C.2, 

London, 

United  Kingdom. 


TABLE  13 

AIRCRAFT  MAINTENANCE  ENGINEER  TRAINING 
DIRECT  INSTRUCTIONAL  COSTS 


58 


LU 

CO 

02 

ZD 

o 

CD 

cc 

c 

UJ 

>- 


to 


CO 
1 — 
CO 

o 

cd 


X3 

O) 


Q- 

O- 

03 

cu 

s- 

X>  03 

■S3 

g  c 
£=  cu 
•I-  E 

4.J+J 

to  tO 

LU  3 

•i- > 

<u  X) 

s-  <c 

03 

+-> 
to  to 
-»->  o 
c  <_> 
rs 

O  -£= 
E  +-> 
cr- 
*  £Z 
<U 


03 

S- 

cn 

O 

s- 

Q. 

* 

■K 


O 

Q 

CD 


CD 

LU 


I  *> 

2  I — 

02 
o 

LU  Q_ 

-U  CO  02 

<  >-  »— i 

CD  <t  <£ 

3  » 

n:  dc  d  y  « 

CO  » — i  LU  U  >-  >- 
•— «  *=t  1 —  »— i  LU  LU 
I—  m2_)OC 
n  2:  2:  h  dc  dc 
DC<m<CD 
m  M  — I  CD  03  CO 


o 

o 

• 

CU 

LO 

CO 

LO 

to 


o 

o 

• 

cu 

LO 

CO 

LO 

to 


o 

o 

• 

cu 

LO 

CO 

rt 

LO 

to 


CO 

cu 

X 


o 

o 

• 

CO 

to 

O'! 

«N 

o 

LO 

T— H 

-CO 

II 


o 

Q 

CD 


Q 

LU 


C/0  LU  02 
>-  CO  O 
C  ID 
3:  o 
02  in 


o_ 

02 


<  CD 
02 
m 


«a: 

•*  x 

3  3  LU 
O  O  CO 


CO  CQ  02 

cd  in  co 


I —  LU 
i-h  LU 
02  CL. 
CO  CO 


o 

<30 

LU  O  *—* 


o 

o 

• 

o 

cu 

€\ 

CO 

•vi¬ 


ce 

o 

• 

o 

cu 

r-v 

r> 

CO 

•3- 


o 

o 

• 

o 

cu 

r-v 

CO 

^1- 


co 

cu 


o 

o 

• 

CO 

td- 

LO 

r> 

CO 

td- 

CO 

■CO¬ 


CO 

o 

CD 


i<2 

O 

LU 


t 

02 

LU 

LU  •> 

3T  J— 

1 — 1  «  02  LU 

CD  O  CD  02 
ZLUO.H 

LU  | —  02  OC 

M  M  IT) 

LUS<D 
22  i-h  02 
>— <  _J  ZT  O 
_J  OIL 
D2  CD  1—  O 
hZDID 
<  n 1  CQ 


O 

o 


CO 


o 

o 

*tj- 

•3- 

r\ 

CO 

hH 

II 


o 

o 

• 

*d- 

^d- 

•3- 

A 

CO 

MM 


CO 

cu 

X 


c 

o 

• 

to 

LO 

or 

r* 

■to¬ 

il 


CD 


02 


! — 


CO 


I — 
CD 
LU 
02 
1 — 1 

Q 

1 

<c 


«=c 

o 

<c 


CO  Ll. 

_l  0 

<c 

LU 


c 

CD 


02  3D 
LU  H- 
ZZ  •— < 


ZD  </0 

o  2: 
co  •— « 


>- 

CD 

CD  « 

_J  >-  <C 
OD2h 
Z  <  DC 
in  CD  LU 
CD  _1  CO 
LU  <C  _l 
h-  o  <c 


0 

0 

• 

to 

0 

to 

• 

03 

T— H 

r\ 

co 

X 

r— 1 

CU 

to- 

>- 


>- 

02 


h-  <C 

ZD  Ou 


1 — 1 


I — 
CO 


o 

CD 

02 

O 


I — 
CO 

0 

CD 


O 

o 

to 

to 

03 


o 

c 

to 

to 

CD 


CO 

r"H 

cu 

tO 

II 


CO 

1 — I 

cu 

to- 


>- 

CD 

D2 

LU 

c 

02 

fO 

02 

II 

•r— 

ZD 

XJ 

CD 

JC 

fO 

to 

C 

nr 

•r— 

rO 

zz  <c 

4-> 

CD 

»— 1  »— 1 

•1 - 

Q 

S- 

1 - 1 

1—  < 

CO 

CO 

to  zr 

r> 

0  <c 

rH 

cu 

CD  CD 

to 

INDIRECT  OPERATIONAL  COSTS  1st  YEAR  COURSE 


59 


TABLE  14 

AIRCRAFT  MAINTENANCE  ENGINEER  TRAINING 
INDIRECT  OPERATIONAL  COSTS 


-u 
a > 


Q. 

CL 

03 


u 

03 


^  <U 

CD 
-M 
03 

B  to 

Jc 

to  CD 

UJ  E 
+-> 
CD  to 
S-  n 
03  *1—3 

-a 
to  <£ 
+-> 

C  4-> 
3  00 
O  O 

B  o 

■K  -C= 
+J 
CD 
C 
CD 


03 

S- 

03 

O 

s- 

Q_ 

■K 

* 


O 

o 

CD 


Q 

UJ 


O 

Q 

CD 


Q 

UJ 


O 

Q 

CD 


Q 

UJ 


O 

O 

UJ 

— J  00 
■=£  >- 
c_>  ca: 


o 

Cl. 

cc 


XDCDy 

i/i  m  uj  a 

t — (  <C  I —  i — i 


D1<m  < 
CO  •— i  _J  CD 

- * - 


</>  LU  CC 

>-  too 

<  D  CL 

sod; 

d;  m  ►— i 

c 

<C  o  **  X 
DC  S  S  UJ 
DC  i — i  O  O  CO 

U~)  CQ  CC  _ I  UJ 

mQICO-I 
I —  UJ  1 —  so 
wlu<OQ 

CCCLUJOm 

co  wir  2 


I 

DC 

UJ 

1  I  1 

s  b-  » 
i— I  «  CC  UJ 
CD  O  O  DC 
S  UJ  D.  i— i 
UJ  I —  CC  DZ 
i — ii — i  CO 
UJZ<D 
S  I-H  CC 
y- 1  _J  S  O 
_J  o  u. 
CC  CD  I —  O 
i— i  S  O  UJ 
<m JCQ 


DC 

UJ 

CD  Lt_ 

o 

c 

_J  O  " 

o 

o 

<  >- 

• 

< 

UJ  CD 

to 

Z  h-  O  ~ 

LD 

<c 

CC  ZD  —1  >- 

rH 

CD 

UJ  1—  CD  CC 

zc  *— i  2:  «=C 

CM 

hl-ID 

t-H 

ED  CO  CD  — I 

t-H 

CZW< 

CO  • — 1  1 —  <D 

to- 

o 

o 

o 

o 

o 

o 

o 

o 

• 

• 

• 

• 

X — I 

LO 

00 

o 

CO 

CO 

CO 

rH 

LO 

• 

LO 

LO 

m 

LO 

t — 1 

t-H 

X — 1 

X — 1 

CM 

A 

€\ 

A 

n 

o 

LO 

X 

LO 

LO 

X 

LO 

CO 

CO, 

CO 

I — 1 

'-*■< 

H 

-to¬ 

II 

ll 

o 

o 

o 

o 

o 

o 

o 

o 

• 

• 

• 

i — l 

CO 

o 

o 

o 

o 

CO 

r-s 

r^ 

• 

i--. 

r-'. 

• 

CO 

CO 

r-H 

CO 

CO 

CM 

A 

e\ 

A 

CM 

CO 

X 

CO 

CO 

X 

O 

O'! 

03 

03 

CO 

LO 

CO 

CO 

A 

Nw 

vm 

II 

MH 

rH 

-to- 

o 

o 

o 

o 

O 

o 

• 

• 

o 

o 

r— 1 

03 

• 

X — t 

• 

I''- 

CO 

X — 1 

03 

CO 

o 

LO 

• 

r"~ 

r-H 

• 

CO 

•H 

CM 

'd- 

X 

O 

0\ 

A 

co 

r-H 

o 

X 

-Iti 

t-H 

CM 

II 

-to- 

o 

o 

o  LO 
.  LO 


X  C\J 

r— I 

1 — I 

■to¬ 

ll 


o 

o 

• 

CD 

LO 


CM 


to 


I 

DC 


I — • 

O0 

o 

o 


c: 


s 

>- 

ft3 

s 

c 

CD 

II 

•i— 

1 — 1 

1 — 1 

2 

-a 

o 

UJ 

JD 

fO 

h- 

<c 

CC 

in 

c; 

to 

2: 

CC 

•r* 

03 

o 

<c 

ZD 

-4—3 

CD 

CD 

CD 

CD 

•1 — 

c  > — i 
CD  CO 


«— l  CM 


TABLE  15 

AIRCRAFT  MAINTENANCE  ENGINEER  TRAINING 


DIRECT  INSTRUCTIONAL  COSTS 


' 


- 


INDIRECT  OPERATIONAL  COSTS  2nd  YEAR  COURSE 


61 


TABLE  16 

AIRCRAFT  MAINTENANCE  ENGINEER  TRAINING 
INDIRECT  OPERATIONAL  COSTS 


I 

dc 


Z 

1 

o 

X  | — 

Q 

O  OZ 

CD 

Q  O 

ZC 

UJ  Q_ 

•—4 

_J  CO  DC 

X 

<C  >-  i— t 

• 

o  <  <C 

"O 

Q 

3:  - 

CD 

UJ 

xaoy 

•r— 

1 — 

CO  *— 1  UJ  o 

r— 

►—1 

i — i  <0  i —  i — i 

Cl 

ZC 

1—  M  s 

Cl 

ZD 

MZZh 

fd 

CC  c  >-•  c 

Cm  10 

-O 
CD  CD 
4->  S- 

03  03 

E 

♦r—  C/1 
4->4-> 
t/>  C 
LiJ  CD 
E 
QJ  +J 
S~  c/l 
fO  =5 

•I-! 

tO 

4-><C 

§8 

5r- 

-c 

-M 

O'.' 

c 

CD 


<d 

s- 

Ol 

o 

s- 

Q. 

* 

* 


o 

o 

cd 


o 

UJ 


o 

Q 

CD 


o 

UJ 


tO 

>- 

O' 


zz 

to 


CcC 


UJ  DC 

to  o 

ZD  O- 
O  OZ 

i — i 

<c 

Q 

CrC  3: 

•  O 
CD  DC 
Q  ZZ 
UJ  1— 
UJ  < 
Cl.  UJ 


"X 

s  UJ 

d  to 


co 


cooox 


o 

zz 


Q 

Q 


DC 

UJ 

UJ 


•'DC  UJ 
O  O  DC 
Z  LU  CL  i — i 
UJ  I —  DC 


CD 


UJZ< 


DC  CD  y— 


k-t 


zz 

CO 

o 

DC 

o 
o  u. 

Q 
ZD  UJ 
J  CD 


<C 

Q 

<XL 

ZC 

<c 

o 


or 

UJ 


DC 


O 

oo 


ZZ  UJ 


c 

CD 


>- 

DC 


ZD 

O 

CD 


CO 


<c 

O- 

z 

o 

o 

or: 

o 


to 

o 

CD 


O 

O 

• 

o 

X 

CD 

ex 

CO 

Ol 

to 


o 

LD 


O 

o 

LO 

CO 

CO 

ex 

to 

CO 

OH 

II 


o 

o 

• 

x 

LO 

«N 

CO 


LO 

CM 


O 

O 

• 

■sj- 

to 

e\ 

CO 


o 

o 

U_ 

O 

c 

CD  • 

• 

• 

>- 

LO 

UJ  CD 

LO 

LO 

to 

1—  O 

ex 

rH 

• 

LO 

ZD  _J 

>- 

r* 

ex 

1—  o 

QZ 

C\J 

X 

CD 

t-i  X 

<C 

rH 

to 

1 —  ZC 

CD 

r-H 

-to¬ 

to  CD 

_J 

-oo- 

ll 

CO 

o 

CD 


CO 

o 

CD 


o 

o 

• 

LO 

CO 

CO 

ex 

to 

*d- 

CO 


CO 

CM 


o 

o 

• 

Ol 

CO 


o 

00 

-to 

II 


o 

o 


CO 


to  CM 

ex 

CO  X 


o 

o 

00 

to 

Ol 

ex 

Ol 

i — i 

-to¬ 

ll 


o 

o 

• 

d" 

AO 

LO 

ex 

o 

to 

-to 


X  < 


>- 

CD 


Q  UJ 
I —  ^  DC 
COZCC 
O  C  ZD 
CD  CD  CD 


jz 

to 


c 

rd 

~o 

(0 

c 

cd 

CD 


C  i — I 
CD  CO 

• 

i — •  CO 

v^-to 


' 


DIRECT  INSTRUCTIONAL  COSTS  3rd  YEAR  COURSE 


62 
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AIRCRAFT  MAINTENANCE  ENGINEER  TRAINING 
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AIRCRAFT  MAINTENANCE  ENGINEER  TRAINING 
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AIRCRAFT  MAINTENANCE  ENGINEER 
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TABLE  26 

TOTAL  TRAINING  COST  COMPARISON 
BETWEEN 

AIRCRAFT  MAINTENANCE  ENGINEER  TRAINING  CENTERS 
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CHAPTER  V 

CONCLUSIONS  OF  THE  STUDY 

With  the  cost  figures  obtained  from  the  study  a  cost  comparison 
became  possible  and  the  four  institutions  or  companies  involved  in  Air- 
Craft  Maintenance  Engineer  training  could  be  ranked  from  the  lowest 
financial  outlay  to  the  largest  financial  expenditure. 

The  company  having  the  least  expenditure  total  for  training  was 
Airline  Engineering  Limited  of  Luton  Airport,  Bedfordshire,  United 
Kingdom,  with  $5,600.00  per  trainee. 

Second  with  a  cost  of  $8,370.00  per  trainee  was  the  Aircraft 
Maintenance  Engineering  Department  at  the  Southern  Alberta  Institute  of 
Technology,  Calgary,  Alberta. 

British  Caledonian  Airways  Limited  was  ranked  third  with  a  cost 
per  trainee  of  $16,055.00. 

The  fourth  company  researched  in  the  study  was  British  Airways 
whose  cost  of  training  one  Aircraft  Maintenance  Engineer  came  to 
$16,679.00. 

The  data  presented  in  the  study  relates  only  to  the  money  spent 
on  training  one  Aircraft  Maintenance  Engineer  up  to  the  point  where 
the  trainee  could  become  productively  active  (licensed). 

Reasons  why  the  costs  of  training  an  Aircraft  Maintenance 
Engineer  differ  from  one  institution  or  company  to  another  are  pre¬ 
sented  by  a  detailed  analysis  of  each  of  the  costing  categories. 

The  first  comparison  and  analysis  deals  with  the  ratio  of 
trainees  to  instructors.  The  following  breakdown  gives  an  indica¬ 
tion  of  how  the  four  institutions  or  companies  compared: 
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NOTE:  Abbreviations  for  all  four  institutions/companies  have  been 

used  throughout  this  chapter: 

A. E.L.  =  Airline  Engineering  Limited 

S.A.I.T.  =  Southern  Alberta  Institute  of  Technology 

B. C.  =  British  Caledonian 

B.A.  =  British  Airways 


Insti tut ion 
of  Company 

A.E.L. 

S.A.I.T. 

B.C. 

B.A. 

Average  No. 
of  Trainees 

14 

60 

18 

175 

Average  No. 
of  Instructors 

2.5 

8.5 

4.0 

24.0 

Trainee-In¬ 
structor  Ratio 

5.6:1 

9.4:1 

4.5:1 

7.3:1 

(The  above  information  is  based  on  1978  figures.) 


The  indication  was  that  the  higher  the  trainee-instructor  ratio, 
the  lower  the  cost  of  training  per  trainee.  However,  such  is  not  al¬ 
ways  the  case,  for  instructors  in  industry  are  usually  not  full-time 
training  personnel  and  have  other  duties  to  perform  (inspection, 
quality  control,  administration).  These  other  duties  can  bring  to  the 
employing  company  some  financial  return  which  can  offset  a  portion  of 
the  money  being  paid  out  in  instructional  fees. 

In  a  public  technical  institution,  the  instructor's  role,  as  a 
rule,  is  totally  devoted  to  instruction,  and  no  financial  return  can  be 
expected  by  the  institution.  This  situation  gives  the  training  by  in¬ 
dustry  some  financial  advantage. 

The  costs  of  textbooks  were  not  really  significant,  but  material 
and  supply  costs  were.  The  following  chart  presents  the  cost  per 
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trainee  for  materials  and  supplies: 


Institution 
or  Company 

A.E.L. 

S.A.I.T. 

B.C. 

B.  A. 

Average  No. 
of  Trainees 

14 

60 

18 

175 

Cost  of 

Materials  & 
Supplies/year 

1192  x  2.31 
=$443.52 

$4536.00 

£144  x  2.31 
=$332.64 

£1750x2.31 

=$4042.50 

Average  Cost  of 
Materials  & 

Suppl ies/Trainee 

$31.68 

$75.60 

$18.48 

$23.10 

(Funds  expressed  in  Canadian  currency.  Information  is  based  on  1978 
figures. ) 


Since  the  cost  for  equipment  and  tools  for  each  trainee  was  near¬ 
ly  the  same  in  both  the  United  Kingdom  and  in  Alberta,  no  real  cost- 
comparison  had  to  be  made.  The  reasons  for  this  similarity  are: 

1)  The  engines,  airframes,  and  avionics  receiving  maintenance 
and  repair  were  usually  of  the  same  manufacture.  Engines 
are  usually  Pratt  and  Whitney,  General  Electric  or  Rolls 
Royce;  airframes  are  usually  Boeing,  Douglas,  Lockheed, 
or  De-Havilland.  Therefore,  the  diagnostic  equipment  and 
tools  used  were  similar. 

2)  The  quantity  of  equipment  and  tools  required  by  each 
trainee  was  approximately  the  same. 

3)  The  cost  of  the  equipment  and  tools  required  by  each  of  the 

trainees  was  approximately  the  same. 

The  private  aircraft  companies  do  have  a  financial  advantage  in 
this  area  because  of  the  British  and  Canadian  tax  laws  which  allow  tax 
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deductions  and  write-offs  for  equipment  and  tools.  Public  institutions 
do  not  have  this  advantage. 

The  salaries  paid  to  the  Aircraft  Maintenance  Engineer  trainees 
were  very  significant  in  the  determination  of  training  costs  because  a 
wage  is  not  usually  paid  to  any  trainees  from  public  training  funds. 

In  Alberta,  the  trainee  has,  at  least  in  part,  the  responsibility  of 
looking  after  some  of  his/her  expenses.  Some  trainees  may  receive 
training  while  under  the  assistance  of  departments  of  employment,  man¬ 
power,  or  social  services.  Most  trainees  at  the  Southern  Alberta 
Institute  of  Technology  receive  no  wages  while  training,  whereas  those 
trainees  at  Airline  Engineering  Limited,  British  Caledonian  Airways 
Limited,  and  British  Airways  do  receive  a  wage.  The  following  chart 
presents  the  wages  of  one  trainee  (apprentice)  in  each  institution  or 
company  during  the  training  period. 


Institution 
of  Company 

A.E.L. 

S.A.I.T. 

B.C. 

B.  A 

Average  No. 
of  Trainees 

14 

60 

18 

175 

Total  Salaries 
of  Trainees 

£24,053x2.31 

=$55,562.43 

NIL 

£36,288x2.31 

=$83,825.28 

£352,800x2.31 
=  $814,968.00 

Average  Salary 
of  Trainee 

$3,968.74 

NIL 

$4,656.96 

$4,656.96 

(Funds  expressed  in  Canadian  currency.  Information  is  based  on  1978 
figures. ) 


It  should  be  noted  that  Airline  Engineering  pay  their  trainees  less 
than  British  Caledonian  or  British  Airways. 
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The  salaries  of  administration  and  support  personnel  are  es¬ 
pecially  noteworthy,  as  these  large  costs  have  a  great  effect  on  the 
total  costs  of  training. 


The  following  chart  gives  the  administration  and  support  staff 
costs  per  trainee  in  each  institution  or  company: 


Institution 
or  Company 

A.E.L. 

S.A.I.T. 

B.C. 

B.  A. 

Average  No. 
of  Trainees 

14 

60 

18 

175 

Salaries  of 
Admin. &  Support 
Personnel 

19,400x2.31 

=$21,714.00 

$65,900.00 

110,500x2.31 
=$24,255.00  ; 

£138,500x2.31 
=  $319,935.00 

Average  Cost  of 
Admin. &  Support 
Personnel/ 
Trainee 

$1,551.00 

$1,098.33 

$1,347.50 

$1,828.20 

The  Aircraft  Maintenance  Engineer  training  program  needs  organiza¬ 
tion  and  leadership.  To  obtain  this  direction  and  have  it  properly  ad¬ 
ministered,  administrators  and  support  personnel  who  bring  to  the  posi¬ 
tion  a  logical,  inexpensive,  and  highly  productive  flow  of  command  must 
be  engaged.  However,  if  the  role  of  the  administration  is  a  reward  for 
past  services  or  merely  a  horizontal  move  for  money  or  prestige,  then 
the  leadership  position  is  not  fulfilling  the  real  requirements. 

A  self-perpetuating,  self- justifying  administrative  organization 
is  not  in  the  best  interests  of  quality,  cost-conscious,  technical 
training.  The  administration  should  not  be  regarded  as  an  employment 
office  for  senior  members  who  had  difficulty  coping  with  the  training 
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One  of  the  observations  made  by  this  writer  is  that  those  companies 
visited,  with  the  exception  of  Airline  Engineering  Limited,  were  over¬ 
staffed  with  administrative  personnel.  This  excess  of  administrative  and 
support  staff  can  stifle  the  lines  of  decision-making  and  make  depart- 
mental  contact  and  control  difficult. 

The  answer  to  the  problem  would  seem  to  lie  in  having  a  small  ad¬ 
ministrative  staff  (Airline  Engineering  Limited)  who  have  a  technical 
command  and  understanding  of  the  program  being  taught  and  who  are  at  ease 
among  instructors  and  trainees. 

The  cost  of  plant  and  training  facility  operation  is  a  large  con¬ 
tributor  to  the  total  costs  of  training.  A  shop  area  which  is  used  for 
Aircraft  Maintenance  Engineer  training  must  be  large  enough  to  accommo¬ 
date  the  various  aircraft  assemblies  (wings,  fuselage,  powerplants) . 

Along  with  portions  of  the  aircraft  is  the  related  equipment  (tools, 
jigs,  testing  instruments)  all  of  which  requires  a  great  deal  of  space. 

All  of  this  space  requires  some  form  of  lighting,  heating,  ventila¬ 
tion,  and  related  services.  Utilities  cost  money,  and  the  larger  the 
facility,  the  greater  the  costs.  The  following  chart  gives  the  operation 
and  maintenance  costs  of  each  facility. 


Institution 
or  Company 

A.E.L. 

S.A.I.T. 

B.C. 

B.  A. 

Average  No. 
of  Trainees 

14 

60 

18 

175 

Cost  of  Oper. 

&  Maint. 

£69  x  2.31 
=$159.39 

$44,231.00 

fl8, 000x2.  31 
=$41,580.00 

£158,320x2.31 

=$365,719.20 

Average  Cost  of 
Oper.  &  Maint./ 

T  ra i nee 

$11.36 

$737.18 

$2,310.00 

$2,089.82 
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Equipment  repair,  maintenance,  and  other  costs  are  difficult  to 
compare  because  of  the  many  variables  with  the  equipment  -  age,  size, 
manufacturer,  and  complexity  of  design.  The  following  chart  presents 
the  cost  of  equipment  repair  and  maintenance  per  trainee. 


Insti tution 
or  Company 

A.E.L. 

S.A.I.T. 

B.C. 

B.  A. 

Average  No. 
of  Trainees 

14 

60 

18 

175 

Cost  of  Equip¬ 
ment  Repair  & 
Maint. 

£45  x  2.31 
=$103.95 

$827.00 

£220  x  2.31 
=  $508.20 

£24,000x2.31 

=$55,440.00 

Average  Cost  of 
Equip.  Repair  & 
Maint. /Trainee 

$7.42 

$13.78 

$28.23 

$316.80 

What  is  significant  about  the  costs  of  equipment  repair  and  mainten¬ 
ance  is  that  at  Airline  Engineering  Limited  a  very  small  facility  is  used 
for  theoretical  training  (1760  square  feet),  and  practical  training  is 
done  in  the  six-member  company  shops.  These  six  companies  absorb  the  real 
costs  of  operation  and  repair  into  their  regular  operational  and  mainten¬ 
ance  bills. 

Such  a  system  does  keep  the  operational  and  repair  costs  low  in  com¬ 
parison  with  the  other  companies  in  the  study. 

British  Airways  displayed  a  very  large  number  of  maintenance  and 
custodial  staff,  making  their  equipment  repair  and  maintenance  bill  the 

highest  of  the  four  establishments  studied. 

The  area  which  deserves  some  level  of  scrutiny  because  of  its  dis¬ 
tinct  lack  of  costs  and  impact  on  the  study  was  research  and  development 
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for  instruction.  Very  little  money  and,  in  some  cases  none,  seemed  to 
have  been  allocated  for  researching  new  methods  of  instruction,  new 
materials,  or  new  textbooks.  The  research  and  development  of  training 
seemed  to  lie  exclusively  in  the  hands  of  the  Industry  Training  Board. 

This  concludes  the  analysis  of  the  expenditures  on  training  by 
Airline  Engineering  Limited,  Southern  Alberta  Institute  of  Technology, 
British  Caledonian  Airways  Limited  and  British  Airways. 

I.  DEDUCTIONS  OF  THE  STUDY 

The  deductions  which  may  be  derived  from  the  research  and  the  data 
presented  in  this  study  are: 

1)  Airline  Engineering  Limited,  as  a  private  aircraft  mainten¬ 
ance  training  enterprise,  showed  itself  to  be  less  costly 
than  the  other  establishments  surveyed  in  this  study,  because 
of  the  company's  excellent  utilization  of  their  training 
space  and  facilities. 

2)  Airline  Engineering  Limited  was  able  to  train  an  Aircraft 
Maintenance  Engineer  trainee  for  less  than  the  other  training 
centers  because  of  their  short,  off-job  theoretical  training 

period. 

3)  Full  usage  of  instructional  and  administrative  personnel 
shown  by  Airline  Engineering  Limited  kept  training  costs  to 

a  minimum. 

4)  Airline  Engineering  Limited  emphasized  the  fact  that  train¬ 
ing  and  cost  advantages  can  be  accrued  from  having  groups  of 
private  companies  with  similar  training  requirements  come 
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together  and  unite  for  a  common  purpose  (Aircraft  Maintenance 
Engineer  training). 

5)  Some  of  the  credit  for  Airline  Engineering  Limited  being  able 
to  train  employees  for  less  money  than  the  other  institutions 
can  be  attributed  to  a  cost-conscious  administration.  Good 
management  cannot  be  over-emphasized  when  costs  of  training 
are  determined:  if  budget  "fat"  is  allowed  to  accumulate, 
then  the  whole  training  endeavor  becomes  a  costly  burden. 

6)  There  are  advantages  in  keeping  training  costs  at  a  minimum, 
in  in-depth  continuous  pre-planning  of  technical  programs  and 
facilities. 

7)  Some  companies  and  industries  should  consider  undertaking 
training  with  the  idea  of  fulfilling  a  demand  and,  at  the 
same  time,  gaining  some  financial  assistance  and  profit  from 
the  public  sector. 

8)  Training  facilities  to  gain  maximum  cost-benefit  must  be  used 
extensively,  both  during  the  day  and  in  the  evening. 

9)  Training  facilities  and  instructional  personnel  may  be  leased 
out  to  other  organizations  in  order  to  gain  revenue.  Many 
companies  employ  this  technique  of  leasing  training  programs 
and  staff  in  order  to  train  their  own  technicians.  (British 
Airways  is  extensively  involved  in  the  training  of  many  Asian 
and  African  airline  and  charter  companies.) 

10)  The  success  of  a  publ icly-funded  technical  training  program 
such  as  that  of  Aircraft  Maintenance  Engineering  would  seem 
to  lie  in  the  professional  educator  approach  to  training.  In 
the  opinion  of  this  writer,  there  can  be  no  substitute  for 
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administrators  and  instructional  staff  who  comprehend  what 
is  required  in  a  program  and  who  knows  how  to  obtain  the 
correct  results. 

As  an  alternative  to  public  system  funding  for  technical  train¬ 
ing,  the  concept  of  industry  undertaking  their  own  training  has  merit. 

II.  STRENGTHS  OF  THE  INDUSTRY  TRAINING  BOARDS 

The  Industry  Training  Board  concept  is  now  firmly  established  in 
the  United  Kingdom.  It  would  seem  a  logical  progression  for  such  a 
training  concept  to  perhaps  become  established  world-wide  as  an  ex¬ 
ample  of  technical  training  by  industry.  In  particular,  the  Third 
World  countries  might  adopt  this  method  of  funding  training,  for  if 
these  countries  are  to  achieve  the  level  of  technological  expertise 
needed  for  industrial  growth,  then  there  must  be  a  concentrated  finan¬ 
cial  effort  by  all  the  industrialized  nations  to  secure  the  type  of 
training  needed. 

These  Third  World  nations  do  not  have  the  necessary  physical  or 
financial  resources  for  technical  training;  thus,  it  would  fall  upon 
those  countries  which  have  the  resources  to  train  those  needed  per¬ 
sonnel.  This  condition  would  require  a  funding  levy  imposed  upon  all 
of  the  related  industries  throughout  the  world. 

The  resources  pooled  by  this  action  would  pave  the  way  for  the 
more  backward  nations  to  emerge  industrially  and  would  allow  a  better 

standard  of  living  for  their  citizens. 

Within  the  industrialized  nations  the  possible  merits  of  the 
system  would  be  evident,  for  the  concept  of  industry  paying  a  large 
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portion  of  the  technical  training  bill  appears  to  be  pleasing  when  re¬ 
ceived  by  the  tax-paying  public. 

What  also  may  be  appealing  is  that  the  physical  facilities  of  in¬ 
dustry  could  be  utilized  for  training.  The  duplication  of  these  in¬ 
dustrial  areas  by  the  public  educational  system  is  brought  about  only 
at  great  expense  and  effort. 

The  industries  themselves  do  not  suffer  financially,  for  they 
train  the  type  of  individual  desired  with  the  type  of  training  wanted 
and  can  oversee  the  whole  training  operation  in  their  own  establish¬ 
ments  . 

Lastly,  the  companies  within  the  industries  can  deduct  all  or  at 
least  a  portion  of  the  funds  expended  as  an  income  tax  deduction. 

The  trainees  involved  would  also  welcome  training  in  the  indus¬ 
trial  environment,  for  they  are  then  involved  directly  with  the  indus¬ 
trial  setting  and  all  of  the  related  processes.  This  direct  involve¬ 
ment  and  first-hand  experience  gives  the  trainee  much  more  grasp  of 
exactly  what  is  involved. 

III.  WEAKNESSES  OF  THE  INDUSTRY  TRAINING  BOARDS 

One  of  the  weaknesses  of  the  Industry  Training  Board  concept  is 
that  while  it  is  good  in  principle,  it  could  become  a  "bureaucratic 
octopus".  This  term  has  been  used  to  describe  the  large  bureaucracy 
needed  to  manage  and  administer  a  training  board. 

Others  have  said  that  the  concept  is  a  "self-perpetuating  em- 
which  is  now  simply  training  for  the  mere  sake  of  training. 

The  involvement  of  the  trade  unions  and  their  influence  upon  the 
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job  designations  and  training  has  also  influenced  the  Board's  authority. 
The  various  labor  movements  have  sought  to  better  the  lot  of  those  in 
their  own  trade  areas  while  excluding  others  who  have  not  belonged. 

This  bias  and  attempt  to  elevate  some  workers'  skills  over  others  has 
been,  in  some  cases,  detrimental  to  the  Industry  Training  Boards. 

It  is  in  the  nature  of  the  free  enterprise  system  to  secure  their 
operational  requirements  for  the  least  expenditure  of  time  and  money. 
This  is  only  good  business  practice,  but  some  companies  have  not  had 
the  same  enthusiasm  for  training  as  others  and  have  sought  to  obtain 
trained  employees  by  other  less  ethical  routes  (e.g.  poaching). 

Other  companies  within  an  industry  have  endeavored  to  obtain  the 
maximum  levy  exemption  and  pay  as  little  as  possible.  The  result  has 
been  shortages  of  money  in  some  cases  and,  therefore,  a  deterioration 
in  the  training  effectiveness. 

IV.  RECOMMENDATIONS  OF  THE  STUDY 

The  results  of  the  costs  of  training  obtained  in  a  cost-compari¬ 
son  study  of  this  kind  provide  an  appraisal  of  some  of  the  funding 
alternatives  available  for  technical  training. 

With  the  comparison  of  the  systems  of  funding,  one  cannot  say 
whether  one  training  system  is  markedly  better  than  another.  The 
equalizing  feature  is  if  the  alternative  systems  are  effective  and 

"beneficial ". 

Both  of  these  terms  -  effectiveness  and  beneficial i ty  -  are 
difficult  to  quantify  and  qualify  in  terms  of  costs  and  training.  The 
difficulty  lies  in  the  number  of  conflicting  variables  present  when 
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one  is  seeking  to  determine  if  a  training  program  is  producing  capable 
trainees  or  if  that  trainee  has  been  helped  by  the  training. 

Whatever  the  problems  found  in  cost  studies  of  this  kind,  re¬ 
search  into  the  costs  of  technical  training  should  continue. 

Some  of  the  suggestions  that  may  be  made  for  further  study  and 
research  are: 

1.  That  an  easily  understandable,  accurate,  and  total  cost  assess¬ 
ment  accounting  system  be  devised  for  recording  and  analyzing 
technical  training  in  general  and  Aircraft  Maintenance  Engineer 
training  in  particular. 

2.  That  further  studies  be  undertaken  to  explore  the  variety  of 
plans  whereby  government,  industry  and  educational  institutions 
work  in  cooperation  with  one  another  in  the  establishment  of 
technical  training  programs. 

3.  That  attempts  should  be  made  to  identify  the  characteristics  of 
training  systems  which  have  developed  "cost-efficient"  and 
"cost-beneficial"  programs  in  order  that  the  Alberta  technical 
training  system  can  implement  such  characteristics  in  their  own 
programs . 


V.  SUMMARY 

Expenditures  on  post-secondary  training  have  been  on  the  increase 
in  Alberta  and,  in  all  liklihood,  will  continue  to  increase  in  the 
future.  Along  with  the  increasing  costs  of  training  there  exists  a 
possibility  of  a  shortage  of  trained  Aircraft  Maintenance  Engineers 


in  Alberta. 
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Therefore  it  would  appear  a  judicious  move  by  those  responsible 
for  Aircraft  Maintenance  Engineer  training  to  inquire  into  various 
sources  of  new  funding  and  systems  of  training  in  order  to  provide 
for  a  greater  training  effort  which  may  be  required  to  assure  an 
adequate  supply  of  trained  Aircraft  Maintenance  Engineers. 

What  this  study  has  endeavored  to  do  is  to  present  the  British 
system  of  training  aircraft  maintenance  personnel  (accomplished  by 
the  Air  Transport  and  Travel  Industry)  as  a  possible  alternative  to 
the  present  system  now  employed  in  the  province  of  Alberta. 

The  reasoning  behind  the  study  was  to  portray  a  training  situa¬ 
tion  where  industry  and  technical  training  work  together  in  order  to 
avoid  the  expensive  duplication  of  facilities  and  resources  which  is 
inherent  in  the  present  system  of  training  highly  skilled  engineers 
and  technicians. 

An  important  challenge  for  the  technical  training  system,  per¬ 
ceived  by  this  writer,  is  to  utilize  the  available  training  resources 
of  both  the  public  and  private  sectors  in  the  most  cost  beneficial 
manner. 

With  the  results  obtained  from  the  study,  it  would  appear  that 
training  by  industry  does  have  merit  by  avoiding  unnecessary  duplica¬ 
tion  of  facilities  and  resources.  The  most  notable  feature  is  that, 
by  having  industry  and  a  technical  training  system  operate  together  i 
a  training  function,  both  can  benefit  and  grow. 
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FOREWORD 


This  report  outlines  the  presentations  and  discussions 
relating  to  the  provision  of  aeronautical  and  avionic 
engineers  for  the  Air  Transport  and  General  Aviation 
Industries  which  took  place  at  a  Conference  held  on 
25  November  1977  at  the  Centre  Airport  Hotel,  Heathrow. 
The  delegates  included  leading  personalities  in  the 
Air  Transport  and  General  Aviation  Industries. 


The  Board  intends  to  develop  its  plan  to  deal  with  the 
shortage  of  engineers  in  line  with  the  sentiments 
expressed  in  the  report,  and  would  always  be  glad  to 
receive  further  views  in  this  respect.  These  should 
be  addressed  to  Mr.  D.  Woods,  Senior  Project  Development 
Adviser,  at  the  Air  Transport  and  Travel  Industry 
Training  Board,  Staines  House,  158/162  High  Street, 
Staines,  Middlesex,  TW18  4AS. 
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SUMMARY  OF  CONCLUSIONS 


THE  POSITION  AND  SHORTAGE 

(1)  An  annual  requirement  of  some  840  aeronautical  engineers  is  re¬ 
quired  by  this  Industry  over  the  next  3  years. 

(2)  This  number  will  probably  increase  to  1100  over  the  following 
5  years  and  beyond. 

(3)  At  present  about  340  engineers  are  trained  annually,  and  about 
200  are  probably  engaged  directly  by  companies,  leaving  an 
annual  shortfall  of  about  300  engineers. 


MEANS  OF  PROVISION  -  PRESENT  AND  FUTURE 

(1)  The  immediate  means  of  providing  for  the  shortfall  is  to  increase 
the  number  of  trainees  through  the  Board's  Adult  Engineer 
Training  Scheme,  so  that  the  100  input  from  TOPS  is  complemented 
by  an  input  which  is  financially  sponsored  by  employers. 

(2)  The  Board  is  discussing  with  the  Ministry  of  Defence  how  best  to 
encourage  ex-Service  people  to  join  the  Industry,  and  has  made 
arrangements  so  that  companies  have  an  early  opportunity  to 
offer  training  and  employment  to  those  who  are  available. 

(3)  In  the  longer  term  greater  provision  must  be  made  for  the  ab- 
initio  training  of  aeronautical  engineers  not  only  through 
established  apprentice  schemes,  but  also  on  shorter  training 
courses  for  specialist  needs  as  described  in  the  Manpower 
Services  Commission  (MSC)  Consultative  Document  Training  for 
Skills  -  obtainable  from  the  MSC  at  Selkirk  House,  166  High 
Hoi  born,  London  WCIV  6PF. 


BROAD  ACTIONS  FOR  THE  FUTURE 


The  Board  will: 

(1)  Continue  to  publicise  to  the  Industry  the  Adult  Engineer  Train¬ 
ing  Scheme. 

(2)  Encourage  employers  to  financially  sponsor  trainees  into  the 
courses. 

(3)  Examine  alternative  methods  for  meeting  costs  in  the  longer 
term  in  line  with  MSC  policies  and  with  particular  regard  to 
the  problems  facing  small  companies. 
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(4)  Examine  the  requirement  for,  and  training  of,  aircraft  fitters 
other  than  through  Technician  and  Craft  courses  of  the 
established  pattern. 

(5)  Make  arrangements  for  a  further  conference  in  the  Autumn  of 
1978  to  up-date  the  position  and  evaluate  the  effecti vensss 
of  the  action  taken. 


CONFERENCE  REPORT 


Introduction 


An  Engineer  Training  Conference  was  held  on  25  November  1977  at 
the  Centre  Airport  Hotel  when  80  people  attended.  Delegates  represen¬ 
ted  air  transport  and  general  aviation  companies,  trade  associations, 
colleges,  training  establishments.  Government  Departments,  and  inclu¬ 
ded  Board  and  Committee  Members  of  the  ATT/ITB.  The  Conference  Chair¬ 
man  was  Mr.  J.  H.  Arkell  who  is  Chairman  of  the  Air  Transport  and 
Travel  Industry  Training  Board. 

The  aim  of  the  Conference  was  to  survey  the  engineer  manpower 
scene  and  discuss  the  provision  of,  and  training  for,  engineers  in 
the  air  transport  and  general  aviation  industries.  In  particular 
support  was  to  be  requested  for  the  ATT/ITB  Adult  Engineer  Training 
Scheme  (AETS)  by  the  active  participation  of  employers  in  financially 
sponsoring  trainees. 

There  were  two  staff  presentations  to  the  Conference.  The  first 
gave  a  background  to  adult  training  and  outlined  the  part  that  the 
Adult  Engineer  Training  Scheme  has  played  in  the  past  two  years  in 
providing  licensed  engineers  into  the  Industry.  The  second  was  about 
engineer  manpower  and  the  implications  to  the  Industry  of  the  short¬ 
fall  of  engineers  both  now  and  in  the  years  ahead,  and  the  revisions 
which  the  Board  has  made  to  the  Adult  Scheme  to  provide  a  wider  range 
of  engineer  training  options  to  the  Industry. 

Following  the  staff  presentations  discussion  was  invited  from 
the  floor.  Delegates  were  asked  for  their  views  and  in  particular  to 
answer  a  series  of  questions  that  had  been  previously  circulated. 


An  outline  of  the  presentations  and  the  discussion  which  followed 
is  given  in  the  following  paragraphs.  The  report  concluded  with  a 
summary  of  future  actions  by  the  Board. 

Board  Presentations 


The  Director  of  the  Board,  Mr.  G.  R.  D.  Calder,  outlined  the  his¬ 
tory  of  the  AETS  and  the  part  played  by  the  four  training  schools  at 
Bristol,  Luton,  Oxford  and  Perth.  The  financial  contribution  made  by 


. 
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the  Training  Services  Agency  (TSA)  through  the  Training  Opportunities 
Scheme  (TOPS)  was  stated.  This  financial  arrangement  is  conditional 

?u  l6  becoming  involved  with  the  training  and  soon  sharing 

the  burden  of  the  cost. 

The  Director  then  discussed  the  benefits  the  Industry  had  re¬ 
ceived  from  the  Scheme  so  far  and  the  excellent  results  achieved  from 
the  training  courses.  It  was  stated  that  over  95%  of  those  who  had 
completed  training  had  joined  the  Industry:  this  represented  a  total 
of  around  142  engineers  from  January  1976  to  August  1977. 

Mr.  Cal der  went  on  to  outline  the  threat  to  the  Scheme  which  had 
arisen  because  the  input  of  trainees  had  so  far  been  financed  solely 
by  the  TSA,  and  that  unless  Industry  made  a  contribution  by  using  the 
training  facilities  for  its  own  employees  or  financially  sponsored 
trainees,  the  TSA  might  withdraw  its  support  in  the  near  future.  The 
Scheme  would  then  flounder;  the  Industry  would  lose  the  injection  of 
some  £200,000  per  year  into  aeronautical  and  avionic  training;  and  we 
would  lose  the  input  of  100  engineers  into  the  Industry  each  year. 

The  Director  concluded  by  briefly  mentioning  the  revisions  to 
the  Scheme  that  had  now  been  made.  These  could  be  effective  in  1978. 

The  revisions  provided  shorter  courses  of  modular  construction  on  a 
wider  range  of  topics  giving  improved  training  options. 

The  final  point  made  by  the  Director  was  that  in  order  to  stave 
off  foreclosure  from  TSA  the  Board  needed  to  demonstrate,  preferably 
by  September  1978,  that  Industry  financial  involvement  with  the  Scheme 
had  been,  or  was  about  to  be,  achieved  in  the  near  future. 

Mr.  Woods  then  gave  details  about  engineer  manpower  and  the 
training  of  engineers.  Manpower  facts  for  the  Industry  were  quoted 
covering  numbers,  growth,  wastage,  future  forecasts,  age  profiles  and 
so  on.  The  numerical  data  presented  to  the  Conference  is  given  at 
pages  99  to  108  of  this  report.  This  shows  that  there  is  an  annual 
shortfall  of  300  or  so  aeronautical  and  avionic  engineers  and  this  will 
continue  in  the  years  ahead.  Indeed,  this  shortfall  will  get  worse  in 
the  early  1980s  because  of  the  large  bulge  in  the  age  profile  that 
markedly  increases  the  number  of  age  retirements. 

Mr.  Woods  went  on  to  show  how  the  Industry  has  obtained  its 
engineer  manpower  in  past  years  of  which  about  30%  (see  Fig.  7)  was 
from  ab  initio  training  and  the  remainder  from  the  labour  market  in¬ 
cluding  ex-Service  trained  engineers.  He  suggested  that  the  deficit 
in  aircraft  engineers  will  not  now  be  so  readily  made  up  from  the 
labour  market  because  of  greater  competition  from  other  engineering 
industries;  because  of  labour  market  demands  from  overseas  where  a 
large  number  of  British  aeronautical  and  avionic  engineers  are  employed, 
and  finally  because  of  the  greater  demands  of  the  Industry  to  fulfill 
its  own  growth  requirements.  All  these  demands  will  be  accentuated 
by  the  progressively  reducing  number  of  ex-Service  aeronautical 
engineers  who  are  likely  to  leave  the  Forces  in  the  next  decade. 
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Mr.  Woods  outlined  the  engineer  training  which  is  promoted  by 
the  Board  and  mentioned  the  self-study  package  available  through  the 
General  Aviation  Sector,  and  the  initiatives  to  stimulate  more 
Technician  and  Craft  Training. 

The  revisions  to  the  Adult  Engineer  Training  Scheme  were  then 
given  in  detail.  It  was  emphasised  that  the  Adult  Scheme  serves  two 
purposes : 

(1)  It  brings  new  entrants  with  aeronautical  backgrounds 
into  the  Industry  and  orientates  them  to  the  civil 
aviation  requirement. 

(2)  It  provides  refresher,  upgrading,  licence  and 
specialist  training  for  companies. 


The  courses  which  are  run  by  Air  Service  Training  Perth,  Brunei 
College  Bristol,  Oxford  Air  Training  School  and  the  Aeronautical  Group 
Luton  were  then  explained  in  detail.  These  particulars  are  also  given 
in  a  booklet  produced  by  the  Board  which  all  delegates  have  received. 

Mr.  Woods  concluded  his  presentation  by  saying  that  arrangements 
were  now  being  made  to  invite  employers  to  take  part  in  the  interview 
of  prospective  trainees  for  these  courses  who  largely  come  from  the 
Services.  These  new  arrangements  would  enable  companies  to  make  an 
early  approach  to  likely  employees  so  that  offers  of  future  employment 
could  be  made  and  training  specified  (preferably  at  Company  cost)  to 
the  particular  requirements  of  both  Company  and  individual. 

Finally,  it  was  reiterated  that  while  some  840  engineers  (see 
Figs.  5  &  8)  are  needed  by  the  Industry  each  year  over  the  next  3 
years  (and  probably  even  more  per  year  in  the  early  1980s,  Fig.  6)  only 
240  or  so  are  trained  through  ab  initio  training  schemes,  with  100 
passing  through  the  Adult  Scheme,  the  remaining  500  or  so  each  year 
must  come  from  the  labour  market  (see  Fig.  8).  A  deficit  as  large  as 
this  will  undoubtedly  have  a  significant  destabilizing  employment  effect 
and  will  encourage  movement  between  firms.  Since  the  deficiency  is 
likely  to  be  too  large  to  be  remedied  by  movement  into  the  Industry,  it 
follows  that  Employers  would  only  be  able  to  meet  these  demands  by 
sponsoring  more  training.  This  could  increase  the  training  commitment 
within  the  industry  by  a  further  300  over  and  above  the  340  presently 
being  trained.  Thus,  unless  a  more  systematic  approach  to  recruitment 
and  training  is  instituted  the  difficulties  already  being  experienced 
would  be  exacerbated  in  the  years  ahead. 

Conference  Discussion 


The  following  points  emerged: 
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(1)  The  effect  of  contract  labour  would  be  studied,  but 
generally  speaking  it  was  considered  this  would  not 
significantly  alter  the  theme  of  the  argument. 

(2)  Manpower  predictions  of  wastage  although  based  on  1976 
company  data,  are  as  realistic  as  can  be  obtained  from 
any  source,  and  are  considered  to  be  reasonably  repre¬ 
sentative  of  the  future  since  the  growth  figures  are 
those  from  company  forecasts  for  the  next  3  years. 

The  fact  that  1976  was  used  to  collect  the  data  should 
not  therefore  undermine  the  validity  of  the  trends. 

This  is  already  being  borne  out  by  manpower  information 
presently  being  collected. 

(3)  Because  of  the  importance  to  the  Industry  of  ex-Service 
trained  manpower  the  Ministry  of  Defence  had  agreed 

to  provide  details  of  the  numbers  and  trades  of  Service¬ 
men  due  for  release  each  year.  At  the  instigation  of 
the  ATT/ITB  a  Working  Group  had  not  been  set  up  between 
the  Board  and  the  MoD  to  discuss  resettlement  issues  and 
to  encourage  Servicemen  to  enter  the  civil  aviation  field. 

(4)  A  view  was  expressed  that  the  Services  should  encourage 
training  to  civil  aviation  requirements  particularly 
towards  the  end  of  a  career  in  the  Services.  It  was 
pointed  out  to  the  Conference  that  Service  training 
(the  RAF  in  particular)  is  geared  to  the  minimum  Service 
requirement  and  costs  would  preclude  the  Services  extend¬ 
ing  training  courses  to  any  degree  unless  there  was  a 
Service  need.  However,  the  RAF  are  examining  this  problem 
and  Servicemen  are  being  encouraged  to  prepare  for  the 
civil  aviation  field  during  their  final  2  years  of  service. 

(5)  In  general  the  Conference  agreed  that  the  data  and  fore¬ 
casts  of  engineering  manpower  were  representative  of  the 
situation  in  individual  companies.  There  was  general 
acceptance  of  the  predictions  made  i.e.  that  some  8.4% 

(see  Fig.  5)  of  engineering  manpower  was  required  annually; 
that  there  is  a  shortfall  of  300  or  so  each  year  in  meet¬ 
ing  this  figure;  and  that  other  factors  being  equal  the 
future  situation  will  worsen  due  to  the  bulge  on  the 

age  profile. 

(6)  The  Industry  requires  both  licensed  and  unlicensed  en¬ 
gineers,  also  it  requires  fitters  and  lower  skilled 
people  than  Technicians.  The  Adult  Scheme  has  concen¬ 
trated  previously  on  licensed  engineers.  The  new  Scheme 
does  provide  a  much  wider  range  of  training  options  in¬ 
cluding  both  licensed  and  unlicensed  requirements. 

There  is  also  now  a  facility  for  training,  as  fitters, 
young  people  entering  the  Industry  for  the  first  time 
and  without  recourse  to  lengthy  apprentice  courses. 

It  was  however  mentioned  from  the  platform  that  fitter 
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training  is  under  discussion  with  employers  and  Trade 
Unions.  The  issue  is  delicate  and  will  need  much 
discussion  before  deciding  upon  the  best  and  most 
acceptable  course  of  action. 

(7)  In  response  to  a  suggestion  that  the  Adult  Scheme, 
although  excellent,  should  be  extended  to  embrace  a 
wider  range  of  training  for  differing  groups  of 
people  related  to  the  jobs  to  be  carried  out  in  the 
Industry,  it  was  confirmed  there  was  no  reason,  for 
instance,  why  ab  initio  fitter  training  should  not 
be  part  of  the  Scheme  as  well  as  the  conversion  of 
tradesmen  from  other  industries  -  for  instance  motor 
car  fitters  to  aeronautical  fitters. 

(8)  One  delegate  expressed  the  view  that  avionic  courses 
should  include  workshop  training  for  in-depth  repair 
of  radio  equipment.  Present  course  lengths  would  not 
however  allow  for  this  treatment  and  it  would  be 
necessary  to  examine  whether  there  is  a  general 
requirement.  The  Board  agreed  to  look  into  this 
subject. 

(9)  The  small  company  representatives  made  the  point  that 
it  was  difficult  to  release  employees  for  long  periods 
of  training,  so  the  modular  courses  are  certainly  more 
attractive.  They  also  referred  to  the  high  costs  of 
training  which  a  small  company  just  cannot  afford. 

(10)  The  small  company  faces  a  higher  risk  of  losing  its 
investment  in  engineer  training  since  trained  engineers 
naturally  look  to  the  bigger  companies  for  better  job 
prospects  and  eventually  gravitate  across  the  Industry 
for  this  purpose.  This  is  one  of  the  main  reasons  why 
the  labour  turnover  in  small  companies  is  high.  Small 
companies  are  therefore  reluctant  to  invest  in  training 
without  some  safeguard.  Generally  speaking  a  bonded 
arrangement  with  employees  has  been  known  to  be  success¬ 
ful  and  usually  resulted  in  the  acceptance  of  an  obliga¬ 
tion  to  an  employee,  even  though  this  might  not  be 
strictly  enforceable  by  litigation.  It  was  suggested 
that  some  form  of  subsidy  for  training  would  lower  the 
risk  factor  and  encourage  training  investment.  The 
Board  would  be  examining  this  possibility  to  see  what 
might  be  done. 

(11)  Delegates  had  no  doubts  that  the  Adult  Scheme  was  very 
much  required  and  support  for  its  continuation  was 
strongly  endorsed.  There  was  general  agreement  that 
Industry  must  pay  for  training  carried  out  under  the 
Scheme  alongside  the  contribution  made  by  the  Government. 
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(12)  Any  of  the  prescribed  training  modules  can  be  tailored 
to  suit  a  company  requirement.  All  that  needs  to  be 
done  is  for  the  Company  to  contact  the  appropriate 
School  and  to  discuss  the  matter.  Also,  where  a 
company  feels  that  additional  modules  are  necessary 

to  suit  a  company's  need,  these  can  also  be  negotiated 
with  the  Schools.  In  short,  it  was  up  to  the  Company 
to  state  its  requirements  in  numbers  arjd  type  of 
training  and  the  Schools  would  be  willing  to  accommodate 
all  reasonable  requests. 

(13)  The  Board  is  now  arranging  to  invite  companies  to  the 
interviews  of  candidates  from  the  Services  and  else¬ 
where  who  have  requested  training  under  the  Adult 
Scheme.  Thus  companies  will  have  the  opportunity 

of  selecting  future  employees  from  these  engineers 
and  offering  them  employment  and  training  at  company 
cost. 

(14)  The  delegates  welcomed  the  opportunity  afforded  by 
the  Conference  of  getting  together  will  all  sections 
of  the  Industry,  with  other  organisations  and  with 

the  Board.  It  was  generally  felt  that  such  conferences 
should  be  held  no  less  frequently  than  yearly  and 
possibly  within  9  months  for  a  progress  report  on 
future  development  and  how  present  problems  were 
being  resolved.  The  next  Conference  will,  therefore, 
be  held  in  the  autumn  of  1978. 

Cl osinq  Remarks 

In  his  closing  remarks  the  Chairman  thanked  the  delegates  for 
their  attendance  and  for  their  contributions.  He  thought  the  occasion 
was  unique  in  bringing  together  such  a  wide  cross  section  of  the 
Industry  and  its  associated  organizations  and  agencies,  and  with  such 
an  eminent  attendance.  The  Board  had  gleaned  a  great  deal  from  the 
Conference  and  would  give  consideration  to  all  the  points  raised.  It 
was  encouraging  to  hear  delegates  giving  very  clear  support  to  the 
Board's  views  on  engineer  manpower,  the  continuation  of  the  Adult 
Engineer  Training  Scheme,  and  meeting  of  costs  by  companies.  He  hoped 
that  employers  would  indeed  henceforth  play  an  active  financial  role 
in  supporting  the  Adult  Engineer  Training  Scheme. 

The  Chairman  thanked  the  four  training  establishments  for  all 
their  help,  co-operation  and  enthusiasm  in  bringing  the  new  courses 
for  the  Adult  Scheme  into  being.  He  mentioned  that  the  Schools  would 
be  prepared  to  discuss  with  employers  any  particular  training  need 
that  becomes  apparent  and  would  take  account  of  such  needs  in  the 
design  of  training. 
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Future  Action  by  the  Board 


The  Board  is  taking  action  in  the  following  areas: 

(1)  Continuing  to  publicise  the  Adult  Scheme  and  the 
encouragement  of  companies  to  use  the  Scheme  for 
training  their  employees. 

(2)  Informing  employers  of  the  procedure  for  their 
involvement  in  the  interview  of  prospective 
candidates  for  training.  These  candidates  will 
largely  be  ex-Service  personnel.  (A  letter  has 
now  been  sent  to  companies). 

(3)  Examining  alternative  methods  for  meeting  the 
costs  of  training  in  the  longer  term  in  line 
with  MSC  policies,  having  particular  regard  to 
the  problems  facing  small  companies  who  are 
compelled  to  compete  for  a  decreasing  number 
of  highly  sought  after  tradesmen,  possessing 
the  long  term  transferable  skills  required  in 
aeronautical  engineering. 

(4)  Examining  in  detail  the  requirements  for,  and 
the  training  of,  aircraft  fitters  other  than 
through  Technician  and  Craft  courses  of  the 
established  pattern.  Since  the  date  of  the 
Conference  a  new  "Training  for  Skills"  document 
has  been  published  by  the  MSC,  and  this  examina¬ 
tion  can  be  carried  out  within  the  guidelines 

of  future  action  outlined  in  that  document. 

(5)  Arranging  for  a  further  Conference  in  the 
Autumn  of  1978  so  that  the  position  of  engineers 
for  the  Industry  can  be  up-dated  and  the  effective¬ 
ness  of  the  actions  taken  can  be  evaluated. 
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Fig.1 


ADULT  ENGINEER  TRAINING  OUTPUT 

1976  and  1977 


Trainees  Accepted .  . 204 

Completed  Training . 130 

Part  Completed  Trg _  12 

Under  Training . . 53 

Joined  Industry . . . 95% 


These  figures  show  the  benefit  that  the  Industry  has  derived  from  the 
Scheme  over  the  past  2  years  in  terms  of  licensed  manpower  which 
joined  the  Air  Transport  or  General  Aviation  Industries.  The  wastage 
from  the  training  courses  has  been  about  4%. 
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Fig.  2 


TSA  FINANCIAL  INPUT 


CAPITAL 

1975/76  _ 

Approximate 

Expenditure 

_  50,000 

ANNUAL 

1976 _ 

_ 250,000 

1977  _ 

_ 250,000 

1978  _ 

_ 170,000 

The  TSA  has  made  available  a  capital  sum  of  about  i.50, 000  in  1975/76 
to  help  start  the  Scheme.  The  financial  input  from  the  Training 
Opportunities  Scheme  (TOPS)  has  been  about  J250 ,000  each  year  for 
1976  and  1977  to  largely  support  ex-Service  trainees  through  the 
courses.  With  the  reduced  course  lengths  starting  in  1978  the  TOPS 
financial  input  will  be  about  fl70,000. 
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Fig.3 

GROWTH  FORECASTS 

(Period  1976  to  1979) 

AIRFRAME.  ENGINE  and  AVIONIC 
MANPOWER 


SECTOR 

A/FRAME/ENGINE 

AVIONIC 

Number 

Av.  Annual 
Growth  % 

Number 

Av.  Annual 
Growth  % 

British  Carriers 

5,550 

5-5 

2,200 

2-7 

General  Aviation 

1,200 

16 

700 

10 

TOTAL 

6,750 

4-8 

2,900 

1-2 

Average  Growth  4-1% 


These  forecasts  have  been  derived  from  data  provided  to  the  Board  from 
companies  across  the  Industry.  The  numbers  include  airframe,  engine, 
and  avionic  (including  electrical  and  instrument)  trades.  The  average 
annual  growth  forecasts  are  for  a  3  year  period  up  to  1979.  Taking  all 
trades  together  for  both  sectors,  then  the  average  growth  for  the 
Industry  is  4.1%  per  year. 

Very  few  helicopter  companies  contributed  data  to  these  forecasts. 

A  separate  survey  was  therefore  taken  using  a  random  sample  which 
indicated  a  growth  of  some  8%  a  year  for  helicopter  companies  involved 
in  North  Sea  oil  activities.  This  figure  is  not  reflected  in  the 
above  and  is  in  some  quarters  considered  pessimistic. 
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Fig.  4 

THE  LOSS  OF  ENGINEERS 

(Period  1975  to  1976) 


BRITISH  GENERAL 
CARRIERS  AVIATION 


TERMINATIONS  6%  17% 

v  ' 

WASTAGE  4-3% 


An  analysis  was  made  of  the  employees  who  terminated  their  employment 
in  the  two  sectors  of  the  Industry  during  1976  in  order  to  isolate 
those  who  were  lost  to  the  Industry  (wastage),  from  those  who  trans¬ 
ferred  between  companies  within  the  Industry.  This  exercise  pro¬ 
duced  a  wastage  figure  of  about  4.3%  for  the  Industry  as  a  whole. 

The  high  termination  rate  of  17%  for  the  General  Aviation  Sector  is 
indicative  of  the  movement  of  a  large  number  of  employees,  usually 
from  the  small  to  the  larger  companies  of  the  Industry,  with  con¬ 
sequently  higher  training  costs  for  the  smaller  companies. 
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Fig.5 

GROWTH  &  WASTAGE  FORECASTS 

(Period  1976  to  1979) 


AIRFRAME  ENGINE  and  AVIONIC 
MANPOWER 


Number  of  Engineers  10,000 

Growth  4-1%  (Fig.3) 
Wastage  4-3%  (Fig.4) 

Annual  Requirement . 840 


The  number  of  aeronautical  engineers  employed  by  the  Industry  is 
about  10,000.  The  number  of  engineers  that  the  Industry  requires 
to  find  each  year  over  the  3  year  period  to  1979  is  about  840  using 
a  combined  growth  and  wastage  rate  of  8.4%  annually. 
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1976 

ENGINEER  AGE  PROFILE 


Numbers 

Employed 


NOTE:  Total  Employed  =  Sum  of  the  Three  Graphs. 


The  bulge  in  the  age  profile  for  the  age  band  51  to  55  shows  that 
wastage  due  to  age  retirement  will  increase  in  the  early  1980s. 
Therefore,  all  other  facts  being  the  same,  the  annual  requirement 
of  840  engineers  could  increase  to  a  level  of  1100  annually  and  con¬ 
tinue  at  this  higher  level  for  possibly  5  or  more  years. 


' 
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Fig  7 

ENGINEER  ENGAGEMENTS  1975  &  1976 

1975  1976 

Total  no.  of  engagements  787  832 
Within  the  Industry  24%  26% 

New  engagements  to 

Civil  Aviation _ 599  619 

School  leavers  29%  35% 

Outside  Industry  52%  34% 

H.M.  Forces  12%  14% 

Non-working  pop.  7%  17% 

It  is  important  to  ascertain  the  source  of  trained  aeronautical  and 
avionic  engineers.  The  total  number  of  engineers  engaged  by  the  In¬ 
dustry  in  1975  and  1976  was  787  and  832  respectively.  A  proportion  of 
these  moved  between  companies  -  24%  and  26%  for  these  two  years.  The 
remainder  were  new  engagements  into  the  Civil  Aviation  environment. 

Between  65%  and  70%  came  from  outside  the  Industry  either  directly  from 
HM  Forces,  from  overseas,  from  other  occupations,  or  from  unemployed 
persons.  The  remainder  -  about  30  to  35%  -  were  young  persons  given  ab 
initio  training  on  first  entering  the  Industry. 

Those  who  came  from  outside  the  Industry  and  were  trained  aeronautical 
or  avionic  engineers  had  largely  received  their  training  from  the 
Services.  This  course  of  trained  engineers  is  diminishing  and  with 
increasing  competition  for  the  ex-Service  people,  the  requirements  of 
this  Industry  are  unlikely  to  be  met. 

The  forecast  requirement  for  1977  of  new  engagements  to  civil  aviation 
is  840  (see  Fig.  5),  of  which  about  240  are  apprentices  representing 
some  30%  of  the  total.  The  remainder,  about  70%,  had  therefore  to 
come  from  the  labour  market  including  the  adult  engineer  scheme,  HM 
Forces,  and  the  non-working  population.  Data  which  has  recently  been 
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received  from  companies  for  1977  indicates  that  the  labour  market  has 
not  been  able  to  provide  the  engineers  required,  and  this  is  borne 
out  by  the  number  of  vacancies  that  exist  in  many  companies  at  this 
time.  This  situation  is  likely  to  get  worse  due  to  an  increase  in  age 
retirements  (see  Fig.  6)  and  therefore  it  is  essential  the  Industry 
makes  plans  to  provide  more  trained  engineers  by  its  own  efforts 
particularly  at  fitter  level. 


Fig.8 


SUMMARY 


Annual  Requirement 

840 

Present  Training  Commitment 

(1)  Apprentices 

240 

(2)Adult  Scheme 

100 

Other  Sources  (Company  Recruitment) 

200, 

(About) 

Shortfall 

300, 

(About) 

About  840  engineers  are  required  annually  over  the immed ute  ye, ars 
ahead  and  this  figure  will  probably  increase  n  the  «rly  1980s.  At 
the  present  time  some  240  apprentices  are  trained  each  year  and^lOU 
licensed  engineers  (largely  ex-Service)  join  the  Indust  *  . 

Adult  Engineer  Training  Scheme.  Companies  will  also  be  r^t^g 

from  the  labour  market  which  is  unlikely  anoears  to  exist  of 

the  total  demands  of  the  Industry.  A  shortfa  1  *PP®^$UC^0®X  „the 
some  300  engineers  each  year,  assuming  there  is  no  reduction 

present  training  commitment. 
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